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TH£ NEW COmiSSIOHEB OF PATXITTB. 

The President has appointed the Hon. Benton J. 
Hall, of Burlington, Iowa, to the Commissionership 
of Patents. The office recently became vacant by 
the resignation of the Hon. Martin V. Montgomery. 
The new official is a lawyer of standing and promi- 
nence. He was born in Mt. Vernon, Ohio, in 1835, and 
graduated at Miami University in 1855. His law prac- 
tice began in the office of his father, Mr. J. C. Hall, of 
Burlington. This gentleman, in his day, was regarded 
as one of the leading and best lawyers of the State. 
His son is the second Commissioner from the State of 
Iowa. His predecessor from that State, Charles Mason, 
was appointed in 1852, his commission dating from the 
24th of March of that year, and his term lasting five 
years. 

We hope and believe that the State of Iowa will be 
as well represented now as it was by Mr. Mason, over 
thirty years ago, The position of Commissioner of 
Patents yields in importance to few government offices. 
In timet! of peace especially, when the inventive 
arts are exercising so many minds, and when the true 
conquests over nature are being won, the arbitrament 
of interests of the greatest magnitude rests in the 
hands of this official. The products of the thought 
and labor of some thirty thousand inventors have 
annually to be examined, and their claims adjudicated. 
To carry out this work systematically, the influence of 
the head of the department should be felt in every 
bureau. Consistency in his rulings will reduce the 
practice of the office to a uniform standard. 

The industries of the country, on which its wealth 
and position among nations depend, pass in continual 
review through the Patent Office. Every modification 
of its practice, as dictated by court decisions or as in- 
spired by the personal convictions of the Commissioner, 
is felt far and wide. Patent after patent could be cited 
whose value has gone up into the millions ; and were it 
possible to arrive at the aggregate value of all patents 
issued, the interests represented would be enormous. 
The finances of the other departments of government, 
even of the Treasury itself, would yield in true import- 
ance to such statistics, as the value and profit of pa- 
tents affects the personal interests of the people indi- 
vidually and directly. 

Besides this aspect of the case, the influence of pa- 
tents and the mode of granting them upon the pros- 
perity of the country, not only in peace but in war, il- 
lustrates the importance of rightly filling the office of 
Commissioner of Patents. The recent legislation in the 
direction of building up a navy for this country will 
have a successful issue largely dependent upon patents. 
The successful gun, its powder, its projectiles, will 
probably involve many patents, while the ships of war 
will include in their construction still more. The in- 
dustries of the nation, by which it lives, are based upon 
patents, and the defense of these interests in case of 
war will depend upon the same. It is only by Ameri- 
can genius, fostered by our patent laws, that the manu- 
facturers of America are able to compete with the low- 
priced labor of other countries, and this genius will be 
called on, if war occurs, to invent methods of defense. 
The effect of patents is felt upon the arts both of war 
and peace. The administrator of the office, in one 
sense, holds in his hands, or has a strong influence 
upon, the destinies of the country. 

The Western judges have rendered aome of the best 
and most enlightened decisions in patent cases. In re- 
ceiving from one of these States a new Commissioner 
of Patents, we 'venture to augur good from the selection. 
The past record of Mr. Hall entitles us to hold this con- 
viction. If he will continue the work of his predeces- 
sor, and gradually bring business up to date, so that 
less delay will intervene before the consideration of a 
case, he will be entitled to the thanks of the com- 
munity of inventors, and he will do the entire country 
a great service. The coming year may see the delays 
done away with, and the work of the Patent Office on 
a regular business basis. 
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JirOGE KONieOHEBY. 

On April 1 the President appointed Martin V. Mont- 
gomery an Associate Justice of the Supreme Court of 
the District of Columbia, to succeed Justice MacArthur, 
who has retired. The new incumbent is a resident of 
Lansing, Mich. He was born in 1840, in Eaton Rapids, 
Eaton County, Mich. He was admitted to the bar in 
the circuit court for that county in October, 1865. Since 
that time he has been admitted to practice in all the 
Federal courts, including the Supreme Court. His 
private practice in the State of Michigan was very ex- 
tensive. His first active participation in politics dates 
back to 1870, when he was elected by the Democrats to 
the State Legislature. In 1876 he was a delegate to the 
National Convention at St. Louis. He was appointed 
Commissioner of Patents in the beginning of Presi- 
dent Cleveland's administration, this being one of his 
first important appointments. The experience of his 
office ae Coiomissioner should render hitu a peculiarly 
valuable addition to the bench of the court in question, 
before which so many patent cases are brought ou ap- 
peal from the CommisMoner of Patent's deciri<Mis. 



■ATITBAI BAB DT DTSIAKA. 

H. C. HOVXT.: 

At New Albany, Ind., there is a thin seam of bitu- 
minous shale whence little rills of petroleum trickle 
down into the Ohio River. In former days, before the 
geologry of the region was understood, it was supposed 
that this indicated coal, but now it is known that the 
shale in question belongs to an older period than the 
carboniferous. Attempts to use it for fuel were not 
successful. Last summer, however, the idea occurred 
to the capitalist, Washington De Pauw, that boring for 
natural gas might meet with a better reward. He 
tried the experiment, hoping thus to facilitate the 
manufacture of glass, in which he is extensively en- 
gaged, so as to compete with Pittsburg and other 
points where fuel is cheaper than it is in southern Indi- 
ana. Mr. De Pauw was warned by Prof. Collett that ia 
order to find gas he would have to " bore up instead of 
down" at that point, geologically speaking. He was 
finally convinced that his labor would be fruitless, and 
gave it up. But the rumor of his experiments went 
abroad, and others repeated them in different localities 
with varying success. 1 have taken some pains to 
collect the facts from authentic sources. 

Early last fall a boring was drilled at Portland, near 
the Ohio line and about forty miles north of Richmond. 
The result was a small flow of gas, but not in quantity 
sufficient to be of commercial importance. After this 
failure matters stood still at Portland for a while, and 
then courage was revived by successes elsewhere, and 
now there are three good paying wells at Portland. 
Two years ago the Ft. Wayne, Cincinnati, and Louis- 
ville R.R. Co. prospected for coal at Eaton, a village 
ten miles north of the city of Muncie. They went 
down 600 feet, and then abandoned the works. Last 
October, in view of the experiments referred to above, 
they decided to sink their wells deeper in search of gas, 
and found it in a good, strong flow, which gradually 
increased, until now the discharge is known to be a 
million cubic feet in twenty-four hours. 

The next well was drilled at Muncie (a city of 9,000 
inhabitants) by the citizens of that place. Since then 
there have been six other wells drilled there, making 
seven in all, varying in capacity from 300,000 up to 
2,000,000 cubic feet per diem. These wells are controlled 
by the " Natural Gas Company of Indiana," to the 
courtesy of whose manager, Mr. C. N. Wilcoxon, the 
writer is indebted for much of his information. Since 
then, three good wells have been drilled in Kokomo, 
three at Marion;-and two at Noblesville, smellier and of 
less pressure than those farther east. The gas is used 
now in all these places both for purposes of heating 
and illumination, supplanting everything else. 

All these gas wells are found in Trenton limestone, 
where the rock is porous and the strata have been free 
from disturbance. In localities where there have been 
upheavals, there are indications that gas once existed, 
but escaped through crevices, leaving the rocks barren. 
The strata vary in their depth below the surface from 
850 to 950 feet. Their thickness varies from 30 to 75 
feet, and with a very slight dip. The overlying forma- 
tions are as follows : Soil and drift, varying from a few 
feet to 250 feet ; Niagara limestone, about 250 feet 
more ; then slates and shales till the Trenton lime- 
stone is reached. 

The field as now developed covers an area of 20 miles' 
wide by 60 long from east to west, and the strata run 
in adirection from northwest to southeast. The region 
has been prospected on all sides of this area, but thus 
far with no success. ' Borings have failed at Richmond, 
Shelbyville, Fort Wayne, Union City, and other points. 
At least fifty wells are now being drilled, besides those 
now flowing, and until these are completed there is no 
means of knowing positively whether gas will be found 
outside the area already indicated. 

Expensive experiments are in progress at Indian- 
apolis. A well was drilled there last fall to the depth 
of 2,100 feet without indications of gas. A number of 
test wells are now being sunk at Brightwood, a sub- 
urb of Indianapolis, but are not yet down to the level 
of the gas-bearing strata. Of course this development 
in Indiana, mostly within the last six months, has stim- 
ulated speculation. All the towns where gas has been: 
struck are laying systems of mains for supplying do- 
mestic and manufacturing demands, and the supply 
promises to be as constant as it has proved to be else- 
where. 



Artificial ITtaetatones. 

The €fuide Scientifique describes the following 
method of making artificial whetstones. Gelatine of 
good quality is dissolved in its own weight of water, 
the operation being conducted in a dark room. To the 
solution \]4 per cent of bichromate of potash is added, 
which has previously been dissolved in a little water.* 
A quantity of very fine emery, equal to nine times 
the weight of the gelatine, is intimately mixed with the 
gelatine solution. Pulverized flint may be si^sti- 
tuted for emery. The mass is moulded into any' de- 
sired shape, and is then consolidated by heavy pres- 
sure. It is dried by exposure to strong sunlight ttii 
several hours. 
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Tbe Bell Telepbone Company. 

Tbe American Bell Telephone Company's annual 
directors' meeting was held in Boston, Mass., on March 
29, 1887. It was called to order by William H. Forbes, 
President, at 11 A.M. The following are the princi- 
pal figures, interesting to the public, contained in the 
annual report read at the meeting. In the year 1886, 
9,318 new subscribers were enrolled, as against 2,969 in 
1885. The company's wires have a mileage of 14,185 ; 
of these, 2,613 miles are underground. The average 
caonections for the year are 312,605,710. Among the 
improvements promised for the ensuing year are 
further extension of underground wires, and terminal 
facilities between New York and Boston and Phila- 
delphia. The Philadelphia line will soon be open to the 
public, and the Boston line will be completed during 
the present year. The Canadian company's earnings 
have increased from $158,000 in 1885 to $190,565 in 1886. 

Telephones $597,749.84 

Stock 28,605,925,03 

Merchandise, machinery 14,159.71 

Cash, deposits, etc 1,691,499.30 

Capitalstock 9,802,100.00 

Bills payable 638,344.67 

Patent account 9,373,836.07 

Profit and loss 3,352,445.72 

Reserves 251,227.24 

Surplus 1,491,380.18 

Giving a total of $24,909,333.08. The gross earnings 
for 1886 were $3,097,000, against $2,765,884 in 1885; 
net earnings for same periods, $1,947,283 and $1,793,196. 
TM 4i'^idends paid in 1886 came to $1,176,252 regular, 
and $392,084 extra dividends. 

The above remarkable array of figures is a good 
illustration of what a patent may be worth. This im- 
mense business is built upon a single claim of the sin- 
gle 1876 patent of Alexander G. Bell. All others in 
the present aspect of things, such as his later patents, 
and the many other patents owned by the company, 
are of quite secondary importance. Eventually, their 
v«,lue will appear. A striking item is the patent ac- 
count of over nine millions of dollars, an amount very 
pearly equal to the capital stock. The company has 
acquired such financial strength that whatever the 
decision of the Supreme Court may be, it can view the 
limitation or even extinction of the Bell patent with 
equanimity. 

■»«• > «■ 

Stomacli DlBeatlen. 

Opportunities for studying gastric digestion throu^rh 
fistulous openings into the stomach arB, .thanks to 
modern surgery, more frequent than formerly. This 
is important, as the physiology of digestion, as under- 
stood at the present day, requires more than the classi- 
cal instance of Alexis St. Martin to place it on a sound 
experimental basis. Such a case with experiments acJ 
hoe is recorded in the Revue 8cientifique by Von 
Herzen, of Lausanne. The subject was a man, set. 28, 
on whom gastrostomy had been performed for occlu- 
sion of the oesophagus. The observations made were as 
follows : Bile always appears in the stomach during 
digestion, but generally only in the later stages. The 
amount of HOI amounts to 1'8 to 1'9 grm. pro liter ; it 
increases during digestion, and reaches its maximum in 
the third hour. Sodium chloride appears rather to 
diminish the amount of acid. When the stomach was 
empty in the morning but little pepsin was found, and 
a large amount of propepsin ; peptogen accelerated di- 
gestion. In the first hour, of a quantity of albumen 
introduced, two per cent was digested without pepto- 
gen, twelve per cent with it. In the second hour, 
twenty-three per cent was digested without, forty-five 
per cent with peptogeu. In the third hour, fifty-one 
per cent without, seventy-six per cent with peptogen. 
These results agree with those obtained by Schiff. 
Chloral, quinine sulphate, and "above all potassic 
iodide, retard digestion. The author would forbid red 
wine in disturbances of digestion, but would recom- 
mend bouillon and dextrin ; blood fibrin is also indi- 
cated in many cases. — Medical Press. 

<» 4 • t » 

The Posldon Taken Dnrtne Sleep. 

A very large number of adults form the habit of sleep- 
ing in one particular position, such as lying upon their 
right or left side. A smaller number sleep upon the 
back. Some persons sleep with the head greatly ex- 
tended ; more often it is flexed considerably upon the 
trunk. Many must have the head greatly elevated ; 
others can only sleep with the bead very low. Some 
observations made by Dr. G. Nosovitch {Wratsch) upon 
235 soldiers showed that 37'5 per cent slept upon the 
right side, 23 per cent on the left, and 6-5 per cent 
on the back. 

It has yet to be determined whether any particular 
harm can come from sleeping in a certain position 
which the individual unconsciously assumes. A pop- 
ular belief exists to the effect that the liver, being a 
heavy organ, tends to press upon the other abdominal 
viscera when a person lies on the left side. At any rate, 
more persons, probably, sleep on the right side than on 
the left, as experience and Nosovitch's statistics show. 
Tbe author in question believes, also, that the posture 
i^«Ieep influences the eztensiun of a bronchitis. He 
found, for example, that in the 235 caees referred to, all 



of whom had this disorder, in 97 it was left-sided, in 72 
right-sided, and in 66 on both sides. He thinks that the 
preponderance of the bronchitis^on the left side was due 
to the fact that there was a greater expansion of this 
side during sleep, and, consequently, a greater ingress 
of cold air or of the morbific particles causing the 
disease. 

Some writers have thought that the position in sleep- 
ing has an infiuence upon the passage of faeces through 
the colon, the position on the right side being especially 
unfavorable to emptying the colon. Repose on the left 
side, on the other hand, favors the gravitation of fseues 
from the transverse into the descending colon, and is 
therefore to be preferred by those suffering from hab- 
itual constipation (J. S. Jewell). 

A recent writer has argued strongly for the view that 
the head should be lower than the feet during sleep, 
and he claims that more perfect health and greater 
longevity will result from such approximate topsy-tur- 
viness. The contrary position, with the head and trunk 
considerably raised, sometimes relieves cramps in the 
legs. It is well known that some chronic nervous af- 
fections, more particularly nocturnal epilepsy and some 
forms of insomnia, are sometimes benefited by sleeping 
in a partially erect posture. 

It appears, therefore, that the posture during sleep is 
a matter deserving of some attention from physicians, 
and that some actual therapeutic results may be ob- 
tainei-by looking after its details. — Med. Record. 

/ ^ I » I » 

ji^ The LariEest Poiwder Charge ever Fired. 

' The final proof experiment with the first of the 
111 ton guns for the Benbow took place at the Wool- 
wich Arsenal Butts on Wednesday, March 9. When 
it was announced that 1,000 lb. of gunpowder would 
be discharged, with a projectile weighing 1,800 lb., 
serious doubts were expressed as to the possibility of 
the gun surviving the ordeal. The loading of the gun, 
which will be performed on board ship by hydraulic 
power, was a diflScult and tedious process, but at 
length the shot was driven forward of the powder 
chamber, and eight octagonal cartridges were packed 
in behind it, each weighing 125 lb., or an aggregate of 
exactly 1,000 lb. The powder was of a slow burning 
description known as " S. B. L.," and the grains or 
segments were prisms of about one inch diameter. 
Most of the rounds in preceding experiments have been 
fired with Westphalian brown powder, and the veloci- 
ties have varied with the weight of charge from 1,699 
ft. per second, with a pressure of 9'65 tons, to 2,078 ft., 
with 18'7 tons pressure. The gun, it may be said, is 
guaranteed to bear a strain of 23 tons and more upon 
the square inch, a test which in the days of the old 
and " brutal" powders has often been realized, but is 
not likely to be ever again applied. The spectators, 
warned by the alarm bell, got under cover or repaired 
to a safe distance to see the gun fired, the electric spark 
was transmitted from the instrument room, and, with 
a tremendous sound, the gun recoiled at an easy rate 
up the railed incline on which it stood. The projectile 
had achieved a velocity of 2,128 ft. per second with the 
remarkably low pressure of 16-1 tons, and the gun was 
apparently none the worse for the shock, but a second 
round was deemed necessary to show that it was un- 
injured. The only adverse consequences were a few 
broken windows. — Admiralty Gazette. 

» < ■ >» 
The Comparattve Efiiects of Heat and of Solar 

I<lKbt. 

All the actions of combustion which heat can produce 
may be also produced by light, but the converse does 
not hold good. There are many reactions which light 
alone seems able to set up. All these reactions may 
be summed up as a disturbance of the primitive mole- 
cule which is decomposed into simpler elements. These 
elements are few in number ; they are, if we limit our- 
selves to volatile bodies, formic, acetic, and butyric 
acids, methylic and ethylic alcohols, and ethylic 
aldehyd. These stable groups are generally found the 
same with one and the same body, whatever the 
source from which it derives its oxygen. But this is 
not always the case. Thus lactic acid, if burnt by 
means of atmospheric oxygen, yields acetic acid, but 
produces butyric acid if it obtains its oxygen from the 
salts of mercury. These stable residues of combustion 
do not pre-exist as groups in the original molecule, but 
result from a new arrangement of the molecules during 
combustion. This is proved by the fact that they are 
found identical in bodies of different types, and are not 
always the s^.me with one and the same body. These 
products contain a smaller number of molecules of hy- 
drogen and carbon than the bodies whence they are 
derived. The sole exceptions to this rule, the forma- 
tion of formic acid at the expense of oxalic acid, and 
that of butyric acid from lactic acid, disappear if -we 
double the formulse of oxalic and lactic acids. Potas- 
sium permanganate, which often acts in the «old and 
in darkness, does not yield other products than those 
resulting from the action of the sun and of heat. Tbe 
bodies which it attacks best are those which are found 
least stable under other oxidizing conditions. Bat if 
it does not occasion any novelfacts, we may study with 
it very conveniently the circamatanees of tlie ezperi- 



meat and the conditions of initial and final acidity or 
alkalinity which determine the result. These last con- 
ditions play a great part in the combustions made at 
the expense of oxygen, free or combined. — E. Duclaux. 

— — ^ — * I » I » ■ 

John mercer's Process of Alkallsatlon and 
Oxidation. 

Many years ago, John Mercer, the famous old Lan- 
cashire calico printer, discovered that, if a piece of 
calico is steeped for a few minutes in a strong solution 
(sp. gr. 1-252, or 29° Be., 50"4 Tw.) of caustic potash or 
soda, it becomes quite gelatinous and translucent in 
appearance ; and after washing out the alkali, it was 
found to have considerably contracted, so as to render 
it much closer in texture, stronger, and better adapted 
to dyeing and printing, having acquired a greater at- 
traction for dyestuffs. He largely utilized this action 
of caustic alkalies upon the cotton fiber, and took 
letters patent for the alkalizing process, which is gen- 
erally known as " mercerization." The uiicroscopical 
examination of a mercerized cotton fiber shows it to 
have lost all its original characteristics ; it has lost its 
surfacial markings, its fiat shape, and spiral twistings, 
but appears thick, roundish as if infiated, straight and 
transparent. A cross section shows that in fact the cell 
walls have become thicker from the outside toward the 
center, giving the fiber a cylindrical form and narrow- 
ing the interior channel down to an irregular puncture 
or slit. 

A parallel discovery as regards wool was made by 
Mercer when the French had begun to make their 
"mousselines de laines," or simply "delaines," the 
article now plainly denominated as "half woolens," or 
"cotton worsteds," consisting in woolen warp and 
cotton weft. This stuff was at a time much in vogue 
as a fine " French woolen" article, though it cannot be 
said that it was generally intended as a fraud (at first 
it may have been) to pass off a mixed stuff for all wool, 
because the name of " mousseline " (muslin) could be 
interpreted as referring to the cotton contained in the 
tissue. When these colors were to be dyed and printed 
with steam colors, a great difference was found between 
the two fibers in their capacity to attract the dyestuffs. 
The cotton threads were distinctly set off by their deep, 
full color against the much lighter and imperfectly 
colored woolen threads; the goods were "thready," as 
it is called. This fault was particularly conspicuous in 
the blues (Prussian blue) and preens produced with 
ferrocyanide (also with ferricyanide) of potash and iron 
salts. Mercer hit upon the idea that wool possessed a 
deoxidizing property which might be counterbalanced 
and neutralized by some process the reverse of the mer- 
cerization process, and he found that by a passage in an 
acid bath of bleaching powder the object was perfectly 
accomplished, the wool fiber being deanimalized as it 
were, that is, oxidized by the mixture of acid and 
bleaching powder, which was known to possess great 
oxidizing power. He tried chromic acid, or in its 
place a mixture of bichromate of potash and sulphuric 
acid, and hydrochloric acid with bleaching powder, but 
retained the latter, because the former two, although 
effecting the desired oxidation, gave the wool a yellow 
color, while the chlorine left it perfectly white. — Textile 

Colorist. 

m f t m 

Tnrkey Red from Castor Beans. 

A. Braunstein has taken a German patent for the 
direct production of Turkey red oil from oleaginous 
seeds, as follows i The oil seeds, eastor beans preferably, 
are first freed from their shells by passing them through 
horizontal rollers, then washed, and treated with strong 
sulphuric acid of at least 66° Be. The acid may be 
mixed with the seeds, and the mass ground up to- 
gether; or the seeds are ground to a fine meal and 
treated with the acid in a suitable vessel with a stirrer, 
and which can be kept cool. After 40 to 60 per cent 
acid has been gradually added and stirred together 
with the meal, the mass is allowed to rest for several 
hours, when the sulphated oil, which has separated out 
at the top, is drawn off. The sediment is then washed 
out with two waters, to extract from it the remaining 
oil, and the washing waters being added to the first 
product, the whole is again allowed to stand for several 
hours, when some common salt is added to completely 
separate the sulphated oil, which is then neutralized 
with ammonia or caustic soda in the ordinary manner. 
» n » » 
Remarkable Tunnel ITork. 

For some time past there has been much friendly 
rivalry between the foremen and their men in the sev- 
eral headings of the new aqueduct for supplying this 
city with water, concerning the amount of work that 
could be done in a certain time. The best record, so 
far, is for the week ending February 26, during which 
time the south heading of shaft 15 was driven 102 feet, 
the section removed measuring 9 by 17 feet. The men 
worked but thirteen shifts, so that the time was not 
quite a full week. Three Rand Slugger drills. No. 13, 
were employed, and rackarock powder was used. No 
time was lost by the use of this explosive, a^ there was 
no delay required in order to permit the gases generat- 
ed by the explosion to escape, as would have been 
ueceaMfy had dynantite been used. 
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WASNEB'S IHFBOVI!!) BBY PLATE HOLDEB. 

One of the most serious annoyances a photographer 

has to contend with in the present day of lightning 

dry plates is a leaky plate holder, particularly when 

the latter is composed of one or more separable parts, 




WABNEB'S IHPBQVED DBY PLATE HOLDEB. 



since the slightest trace of light entering at some mi- 
nute crevice will frequently damage a day's work. By 
its simplicity, solidity, and ease of operating, the holder 
here shown possesses features very desirable for out of 
door photography, in that it is perfectly light tight, 
strong, and compact. 

Fig. 1 represents a longitudinal section, in which the 
upper slide is withdrawn. The body of the holder con- 
sists of a light hardwood frame, having a metal septum 
or division in the center, upon each side of which are 
riveted very light flat steel springs, shown clearly in 




CONSVIT 



FOB TTNSEBeBOVND CONDUCTOBS. 



Fig. 2. In the lower half of the holder (Fig. 1) may be 
seen a plate in position. An angular metal strip is 
rigidly secured on the left hand end of the inside of 
each plate compartment, intended to hold one end of 
the sensitive plate, while at the opposite end is a mov- 
able or pivoted angular strip or clamp provided with 
projecting ends, which, when thrown up, permits the 
sensitive plate to freely drop down into the holder, 
resting, as it were, upon a bed of springs. 

To insert the plate, the holder is held with its narrow 
end resting on a support at a slight angle, then the ex- 
posing slide is withdrawn, and the plate, film side out 
toward the operator, is slid over 
the spring under the left hand 
angular strip. In this position 
the other free end of the plate 
projects slightly above the hold- 
er. The right hand clamp is now 
turned down over the end of the 
plate, pressing the same down 
into position. The springs com- 
pensate for any variability in the 
thickncHS of the glass. Hence 
the film side of the plate remains 
always in the same plane and in 
focus. The exposing slide is next 
inserted, and the holder is filled 
ready for use. 

Special cut off light valves, 
consisting of plates with one side 
bent down, fornilng an angle, to 
prevent slipping, and also ar- 



ranged to flj' outward by a miniature spiral spring 
between them, as the slide is withdrawn, and effectu- 
ally close the slit, may be seen in Figs. 1 and 4. 

In removing the sensitive plate, the pivoted clamp is 
first turned up. At once the springs underneath force 

one end of the 
plate up and out 
of the holder, 
when it is easily 
caught with the 
fingers and slip- 
ped out. This 
feature of the 
holder is quite im- 
portant, since in 
ordinary holders 
the operator i s 
obliged in many 
cases to dig out, 
as it were, the 
plates with the 
fingers, being very 
apt to injure or 
scratch portions 
of the film. Fig. 
3 is an enlarged 
view of the rigid 
angular strip. 
Fig. 4 shows the 
pivoted clamps 
down, when hold- 
ing the plates. The dotted line indicates the position 
when thrown up. 

Fig. 5 represents another form of a rigid angular 
strip, intended to be substituted for that shown in Fig. 
3, with the bevel side downward, and in conjunction 
with two spring clamps, bent in the shape of a half bow, 
secured to the inside end of the holder in place of the 
pivoted clamp. With this latter device the plate is in- 
serted by dropping it into the metal beveled strips and 
pulling back, with two fingers, the spring-forked strips. 
When these are released and fly forward, they securely 
grasp the plate. To remove the latter, the forked strips 
are pressed back, allowing the plate to be lifted out. 
Pivoted flat pieces of brass on the inside of the holder 
(not shown) are arranged to hold the spring forks back 
while the plate is put in or taken out. The bevel shape 
of the stationary clamp is intended to accommodate 
different thicknesses of glass. The holder being made 
in one piece is perfebtly tight, while the arrangement of 
the clamps permits uneven and rough-edged plates to 
be quickly and easily inserted. 

Further particulars may be had from the patentee, 
Mr. M. P. Warner, 69 Lincoln Street, Holyoke, Mass., 
who, we understand, desires to negotiate for the sale 
of territorial rights. 



COirauiT FOB Vin)EBGBOUND CONBVCTOBS. 

The object of the invention herewith illustrated is 
to provide for the perfect insulation and protection of 
underground conductors. In constructing such a con- 
duit, each of a series of glass plates is provided with 
longitudinal recesses upon both apper and lower sur- 
faces ; the recesses in the upper face of one plate are 
arranged to register with those in the lower face of 
the other plate. Each plate is also formed with longi- 
tudinal ribs upon one face and with correspondingly 
shaped grooves in the other face, so that when one 
plate is applied to the other, the ribs will enter the 
grooves and the plates will be held against lateral 



movement. In building a conduit, the plates of one 
layer or series are arranged so as to break joint with 
those of the other layers, a proper binding material 
or cement being interposed between each series. This 
binding material holds the plates together, and in- 
sures the perfect insulation of the wires. By varying 
the size of the recesses, the plates may be arranged to 
receive single wires or couples of such size as may be 
required. The wires are insulated from the earth and 
from each other, and are protected against the action of 
water. 

This invention has been patented by Messrs. Hans 
Loesner and M. De Bravura; further particulars may 
be obtained by addressing the former at No. 84 West 
Broadway, New York City. 



FEED WATEB BEOULATOB. 
The accompanying engraving represents a balance, 
valve feed water regulator which is entirely inclosed 
within the steam and water chamber in which it acts, 
and which requires no stuffing box for its stem, to impair 
or interfere with its freedom of action. In the engrav- 
ing, the device is shown situated in the dome of a boiler. 
At the delivery end of the pipe leading from the pump 
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ABEBHOLD'S FEED WATEB BEOULATOB. 

is a valve box made in two sections, screwing together, 
and fitted with two disk or puppet valves, one of which 
is arranged to close an opening in the upper section, 
while the other closes an opening in the lower section. 
These valves are connected by a common stem, so that 
they virtually form but one balance valve, which 
opens downward. Each valve is formed with wings or 
guides, arranged to fit the openings, for the purpose of 
steadying and directing the double valve in its move- 
ment. The lower valve is connected by a central rod 
with an open float, as shown. 

It is evident that as the water lowers, the valve will 
descend and permit the passage of steam through the 
outlet pipe to the pump or injector, or to a whistle. 
And when the water again reaches its normal level, the 
valve will be closed by the float, to which steam is 
admitted to equalize the pressure and prevent collapse. 
This action of the valve is automatic, and in case of 
any sudden leak in the boiler, unnoticed by the engi- 
neer, the valve will open to ad- 
mit of the pump supplying more 
water. And it may, if desired, 
be made to blow a whistle or give 
an alarm in case of the pump 
failing to supply water, by using 
an extra valve for that purpose. 
The valve moves easily, without 
friction, and is perfectly bal- 
anced. When one pump is sup- 
plying more than one battery o( 
boilers, the regulator is placed 
at the discharge end of the feed 
pipe, either above or below the 
float ; if above, the opening in 
the float is protected, so that 
water cannot fill it as it enters 
the boiler. 

This invention has been pa- 
tented by Mr. Alexander J. 
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Aderhold, whose address is care of Birmingham Ice 
Factory, Birmingham, Ala., at which place one of 
these regulators is now in use. One-half interest in 
this patent is for sale. 



A NOVEL PICTUBE EXHIBITOB. 

The simple and inexpensive device here illustrated is 
for showing pictures, especially photographs. It is 
artistic in appearance, and may be easilj- handled to 
allow the pictures to be viewed with greater comfort 
than by means of an ordinary album. The picture- 




BOOS' NOVEL PICT1TBE EXHIBITOB. 

holding case is made with a main body portion to 
which is hinged a cover or lid, and both the front of 
the body and the cover are formed with suitable open- 
ings, through which the pictures may be viewed. The 
case is provided with fixed opposite end studs, jour- 
naled in the forked upper ends of side posts fixed 
to an ornamental stand. The studs have neat haJids, 
•which may be uraiped conveniently to slowly rotate 
the case on the staJid, Within the case are picture 
slides, so arranged that as the case is revolved the 
pictures will appear in rotation before the' openings. 
The pictures are so arranged that part may be seen 
through the openings in the body of the case and the 
others through the openingsin thecover. Thecapacity 
of the case, or the number of pictures it will contain, 
depends upon its depth. There is no complicated 
mechanism to get out of order, as the parts are all very 
simple. 

This invention has been patented by Mr. Arthur M. 
Boos, of 570 Main Street, Buffalo, N. Y. 

» « » » » 

TAKE-TTP AND LET-OFF HECHANISH FOB LOOMS. 

By means of this mechanism a given length of warp 
is let off intermittently from the warp spools or from 
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a loom, showing the take-up and let-off mech- 
anism ; and Fig. 3 is a detail view. In the drawings, 
A is the frame of a loom of the usual form and con- 
struction, upon which are mounted the several operat- 
ing parts employed in weaving, consisting of the creel, 
B, with the spools, C, thereon, warp, E, let-off roller, 
K, heddles and harness, F, lay, G, having race board, 
H, cloth roller, I, and take-up roller, L. One of the 
two similar cog wheels, J, is secijred to the end of a 
lel^off roller, K, and the other is secured to the take-up 
roUer, I. These wheels are geared into pinions, M, 
mounted upon shafts, to the opposite ends of which are 
secured like pinions, N, which mesh with worms, R, on 
the ends of a shaft journaled in bearings on the out- 
side of the frame. Near the center of the shaft are two 
bevel wheels, S S', ha ving an equal number of teeth, and 
one being upon the shaft, P, while the other is upon 
the shaft, Y, at the other end of which is mounted a 
ratchet wheel, T. 

To operate the ratchet wheel at the proper time to 
let oflf, through the mechanism connected therewith, 
the required length of warp at each beat. of the lay, a 
pawl, U, is Divoted to the upper end of the vibrating 
lever, V, the lower end of which is slotted to receive a 
pin extending from the lay, so that at each beat of the 
lay the pawl will turn the ratchet wheel a given dis- 
tance, by which the let-off roller, K, is revolved to sup- 
ply the length of warp required, and the take-up roller, 
L, revolved to take up the woven cloth on the roller, I. 
The latter roller is driven by friction by the other, 
upon which it rests, so that it will take up the same 
length of cloth as the roll increases in diameter. Above 
the let-off roller, K, is placed an independent friction 
roller, the warp, E, from the spools passing between 
these rollers. To vary the length of the warp to be let 
off, the pinions, M, are changed to larger or smaller 
ones,, as the case may require. To permit the worms 
to be disengaged train the pinions for shifting the lat- 
ter, and also to enable the weaver to draw up the cloth 
to have access to the interior of the loom for repairs, 
the bearings, O, of the shaft slide outward on the 
brackets, O'. A stop pawl prevents the backward 
movement of the ratchet wheel. 

This invention has been patented by Mr. Matthew 
Chapman Williams, of Wilkinsonville, Mass. 



WILLIAMS' TAEE-VP AND LET-OFF MECHANISM FOB 
LOOMS. 

the warp beam, as the case may be, in weaving, and 
the cloth taken up as woven. Fig. 1 is a side elevation 
of a loom for weaving cloth, with this improved mech- 
anism attached ; Fig. 2 is a top view of a part of 



end of the shaft is provided with lever arms, one of 
which is arranged to engage with a notched spring, so 
that the coupling may be held in a raised position, as 
shown at the right in the engraving. The coupling link, 
shown in the lower partof the cut, is formed with a slot 
and a circular aperture through which the retaining pin 
passes, while the slotted end extends outward beyond 
the drawhead. The outer end of the link is pointed, 
and the fonyard edges are rounded off. In order to 
hold the link in a horizontal position, the retaining 
pin is provided with a fiange which rests upon the link, 
the weight of the pin thus serving to hold the link in 
proper position. 

By making the pins tapering, they may be firmly 
seated within or disconnected from the flanges. When 
the cars are to be coupled, the coupling pins are held 
in their raised position. As the cars approach, the ex- 



PanaenKer I^ltt for tbe Klffel Tower. 

The enormous height of this proposed French Exhi- 
bition tower renders a hydraulic lift, in which passen- 
gers could perform the whole journey in one operation, 
quite impossible; and a succession of shorter lifts, re- 
quiring frequent changes, would naturally be Consid- 
ered too cumbersome by the public who will use the 
tower. On the other hand, the employment of a wind- 
ing engine and a lift similar to those used in mines 
wouldnotto.e sufficiently. safe, and for these reasons M. 
EifferhaSideyised a new types of lift, in which the whole 
ascent caa Be made in one journey, While at the same 
time it presents absolute safety. The main idea of the 
lift is that of a huge screw and nut. Below the lift 
cage is placed a trolley, with three or more wheels run- 
ning upon an equal number of rails, which ascend 
spirally, and thus forma screw having so mp.ay threads. 
The trolley will be revolved either by an electric motor 
or by a water engine ; but the cago will be prevented 
from revolving by guide bars. Thus che passengers 
will not feel anything of the rotary m^jtion of the trol- 
Jey underneath ; and by selecting the pitch of the screw 
sufficiently small, any degree of safety against a too 
rapid descent can be obtained. 

. * 1 ■ » » — 

eiulng Dp Stock. 

When the pattern maker is at work on a very 
thin pattern, he is obliged to use his stock made 
in two parts glued together, so as to bring the grain of 
the wood across each other, to keep the pattern from 
splitting ; but there is another tendency to be provided 
for. A very little of the shrinkage in wood comes with 
the grain ; it is nearly all found in its width, and the 
Boston Journal of Commerce says it makes one of the 
best hydrometers when glued together crosswise, curl- 
ing and warping the stock in both ways, a feature that 
is not desired in pattern making. Besides, the ends are 
very likely to show by extending beyond the finished 
work as soon as the least change takes place in the ab- 
sorbing of moisture ; and in many respects it would be 
much better for the pattern if the right angle grain 
laying was not resorted to in the make-up.'of the stock. 
When two thin parts are to be glued together for the 
purpose of avoiding the tendency to split, they can be 
placed at a slight angle with each other, instead of at 
square across with the grain. This will give them all 
the cross laying that is required, and avoid much of 
the tendency to warp or shrink away from the edges. 



IMFBOVEB CAB C01TPLINO. 

The drawhead is provided with the usual link re- 
cess, and is fonned with two. sets of coupling pin aper- 
tures, one being arranged to receive a retaining pin 
formed with a tapering point, while the other re- 
ceives a removable coupling pin. The latter pin is 
connected to an arm carried by a ^horizontal cross 
shaft mounted in brackets on the end of the car. Each 
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DIETZE'S SAFETY CAB COUPLING. 

tending ends of the links will enter the recesses of the 
drawheads, one link riding above the other; and when 
they have reached the position indicated in the en- 
graving, the levers are released from the springs to per- 
mit the coupling pins to fall through the links and 
couple the cars. In operating this coupling, it is un- 
necessary to enter between the cars either to couple or 
uncouple. Suitable rods are provided, in order that the 
parts may be manipulated from the top of the cars. 

This invention has been patented by Mr. August O. 
Dietze, of Syracuse, Nebraska. 



IMFBOVEB SAOSLETBEE AND CHECK-HOOK. 

The saddle is fitted upon the upper side of the saddle 
tree, and is formed with an aperture coinciding with a 
screw-threaded aperture in the center of the tree. 
The lower portion of the check-hook fits upon the sad- 
dle, and is formed with an aperture to coincide with 
the two others, so that the hook and saddle may both 
be secured to the tree by a single screw inserted from 
the top. In this arrangement there is no danger of the 
screw working out, and it is impossible for it to come 
in contact with the horse's back and do injury. The 
head of the screw is formed with orifices for turning it 
beneath the upper part of the hook, and the lower end 
of the screw is formed with a square socket, as shown 
in the small cut, extending up into the screw, so that 
in case of breakage a square instrument may be 
inserted in the socket from the upper side of 
the tree for • turning out the remaining portion 
of the screw, so that a new one can be turned in. 
This permits of having the repairing done without 
injury to the saddle. The check-hook is prevented 
from turning upon the screw by a small stud project- 




PALMEB'S IMPBOVED SADDLETBEE AND CHECK-HOOK. 

ing from its under side, and entering a recess formed in 
the saddle. The two lower views in the engraving 
illustrate different fonus of check rein holdera 

This invention has been patented by Mr. D. W. 
Palmer, of Detroit, Maine. 
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snrKIKO THE FOtnrOATION FOR TEE HEW EASLEK 
BITES BBIDGE. 
The foundation for the center pier of the bridge now 
being erected over the Harlem River at ISlst Street, 
this city, is rapidly nearing completion. The bottom 
of the caisson now rests upon solid rock at a depth of 
forty-five feet below the surface of the river, and the 
air-chamber is"being filled with concrete; the masonry 
of the pier is now being rapidly carried up. The bridge 
consists of two metallic arcnes, each 510 feet clear span, 
one of which spans the entire width of the river, and 
the other the whole distance from the easterly bank of 
the river to Sedgwick Avenue. Each span consists of 
six separate steel-plate arches, spaced 14 ,feet between 
centers and connected by bracing. The floor system is 
carried on vertical columns supported by the arches. 
The floor is 80 feet wide, and consists of a roadway of 
50 feet and two footwalks of 15 feet each. The grade 
of the roadway is 150 feet abo've mean high tide. The 
arched masonry approaches are as nearly symmetrical 
at both ends as practicable. 

The work of sinking the foundation for the center 
pier of the bridge is of particular interest, owing to the 
nature of the material to be passed through and its 
peculiar disposition. Borings showed that about flfteen 
feet from the surface of the water the eastern edge of 
the foundation would encounter rock, sloping down- 
ward at a sharp angle toward the center of the river ; 
on this rock lie the soft mud and sand of the river bed. 
During the greater part of its downward journey the 
caisson rested both upon rock and mud and sand, and 
the work of sinking it vertically was, therefore, ren- 
dered extremely difficult, since there was a constant 
tendency to shift or move sidewise toward the river. 
This formation of the rock made necessary the exten- 
sive use of explosives, and it is most probable that in 
this instance more rock was removed by blasting 
thap in any other similar work ever undertaken. 
The size of the drill holes and the quantity of ex- 
plosive used were not influenced by the fact that 
the discharge took place in compressed air confined 
in a comparatively small chamber in which the men 
were. There was a possibility of ths caisson being in- 
jured by flying fragments of rock if too large charges 
were used, and this consideration alone controlled the 
quantity of explosive of each blast. 

In a closed chamber like a caisson, the replacing of 
foul by pure air is a very slow operation ; and as the 
condition of the men depends directly upon the 
purity of the air they breathe, it is of vital import- 
ance to preserve it in its normal state by preventing 
pollution. Such being the case, it naturally follows 
that of different explosives of equal power, the one pro- 
ducing the least hurtful gases is best adapted for all 
work which cannot be quickly and thoroughly ven- 
tilated. In this caisson both dynamite and racka- 
rock were tried, and the experience gained concern- 
ing the effects produced upon the men by breathing 
the gases resulting from the explosion of each is of 
great value. 

The caisson was designed, and the foundation built, 
by Messrs. Anderson & Barr, of this city. The bottom 
of the caisson measures 54 by 104 feet, the dimensions 
of the top being one foot less. The roof is six feet 
thick, and is built up of pine timbers one foot square 
laid in courses running in different directions. The 
side walls are three feet thick, and are also made of 
timbers one foot square ; the outside and inside courses 
are horizontal, while the intervening course is vertical. 
The inner lower portion of each wall is beveled off to 
form a shoe or cutting edge, which is 9 inches wide and 
is protected by an oak strip. The outside of the walls is 
covered with a three inch sheathing, and the entire in 
terior is sheathed. From the bottom of the shoe to the 
top of the caisson is 13 feet, and the interior is 7 feet in 
height from shoe to ceiling. The chamber is divided 
into three compartments by two longitudinal partitions, 
which are two feet thick by Ave feet high and in which 
are formed suitable openings that serve as passage 
ways. The bottoms of the partitions and of the side 
walls are connected by heavy timber struts and iron 
tie rods. 

In the center of the roof is placed the supply lock, 
through which all excavated material is passed and 
all supplies received. The shaft of the lock is 5 feet 
in diameter, and extends up above the surface of the 
water. To the bottom of the shaft, which just enters 
the chamber of the caisson, is attached a rectangular 
air lock provided with doors at two opposite sides, so 
that the loading and unloading of the lock can be car- 
ried on simultaneously from two points, the work 
iug thereby expedited. At the bottom of the shaft 
is ^\^ird door, opening downward or toward the in- 
teri^^|«|S do the other two. It is evident that when 
the »nHRLdoor is closed, the others may be opened 
without {^^itting the escape of air ; and when the 
two inner ^^ta are closed and the air admitted to the 
lock to make tiS^ressure equal to that in the caisson, 
the shaft door imlkbe' opened. The excavated mate- 
rial is placed in biiffbets in the lock and then raised 
fay hoisting luachinerj^-and dumped into cars at the 
top. 
The lock for the men i«, jWieed at the top of a shaft 



extending through the roof, a ladder furnishing the 
means for ascent and descent. This lock is 12 feet long 
by 4 in diameter, and is provided at each end with a 
chamber closed by two doors opening inwardly. As 
this forms two independent locks, no time is lost in 
waiting, as one lock may be always entered from the 
interior, and the other from the exterior. Although 
eight or ten men can crowd into one of these locks, 
their small size is a decided advantage, since one man 
can pass without the loss of much air. 

On account of the rock, the method of sinking the 
caisson was somewhat different from that usually fol- 
lowed. In the solid rock under the shoe, and in the 
large fragments, the holes were drilled by hand; but 
in the center of the chambers the drilling was done 
by a Little Giant drill * No. 3, of the Rand Drill 
Company, which was supplied with air at 80 pounds 
pressure, and as the greatest pressure in the caisson 
was about 18 pounds — the depth sunk below high 
water being about 45 feet^there was ample power 
to run the drill effectively. The pure air thus sup- 
plied was also _ an advantage. This drill was well 
adapted for the work, as it could he easily moved 
from place to place, could be quickly set up so as to 
drill at any required angle, and required no particular 
attention. The adjustable tripod upon which this 
drill is mounted renders the tool of special service In 
work where there is not much room, and where it is 
necessary to drill the holes at almost all conceivable 




MIXING THE INGBESIENTS OF BACKABOCK. 



angles. The tripod legs are telescopic, and may be 
lengthened or shortened to accommodate uneven 
ground. After a blast, the loose rock was removed 
from under the shoe, and earth was put in its place. 
When all the rock under the edges had been removed 
to a depth as deep as it was practicable to go at one 
time, and earth had been packed under the shoes, the 
caisson was in condition to be sunk, as it was sup- 
ported wholly by earth. The earth was removed, a 
little atatime, at intervals around the entire shoe, and 
as the supporting , power of the earth was thus 
diminished, the caisson gradually settled down. Its 
downward progress was closely watched, four stakes, 
one in each corner, forming guides that indicated the 
settlement ; and if one side advanced more rapidly 
than the other, the earth was repacked under its shoe, 
so as to offer more resistance and retard that side. In 
this way the caisson was sunk vertically, and so truly 
and evenly that, when it finally rested upon its bed, 
the four corners and the center did not vary an inch 
from being in the same horizontal plane. 

As the caisson descended, the masonry of the pier 
was added on the top. This furnished the weight 
necessary for overcoming the friction upon the out- 
side. 

In an engine house located just across the railroad 
tracks are the compressors for supplying air to the 
caisson, and a separate compressor for the drill. The 
electric light plant consists of a dynamo capable of 
running seventy-five 16 candle power incandescent 
lamps. The experience of Messrs. Anderson & Barr 
has shown that in interior work such as this many 
lights of small power distributed through the cham- 
bers afford a much better illumination than a few arc 
lights arranged at long distances apart, and their use 
does away with the annoyance caused by the carbon 
dust of the arc lights.- 

At the tim4 of blasting, the men pass into the fur- 
thest chamber, so that the intervening partitions, or 

* This Is the first instante of a power drill being used in any work sub- 
jected to compressed air. 



partition, if the blasting takes place in the center 
chamber, will prevent the passage of flying rocka 
Care is also exercised to keep out of line with the 
openings in the partitions; and in order to raise the 
feet, so they may not be struck by rocks passing un- 
der the partitions, which are but five feet in height, the 
men generally climb upon some of the cross braces. 
The tjffects produced by the dischatee are very dif- 
ferent from those caused by the same quantity of a 
like explosive fl!red in the open air. The sound is 
decidedly duller, and although its source is apparently 
very close, there is no sharp and sudden concussion. 
Even the simultaneous explosion of five IJ^ inch car- 
tridges of rackarock produces no unpleasant sensation 
whatever upon the ear. But the effect upon the cais- 
son was certainly startling. The waves of air seemed 
to bound from one wall to the other, causing heavy 
vibrations of all parts of the structure. This dis- 
turbance continued several seconds, and the motion 
could be distinctly perceived some time after all sound 
had ceased. The sound did not die away in the dis- 
tance, but even when last heard appeared to be in the 
chamber. 

During the first part of the sinking, dynamite was 
exclusively used, and after each firing the men com- 
plained of severe headache, and suffered from nausea. 
These troubles were caused entirely by the gases gene- 
rated by the dynamite, and their severity depended 
directly upon the quantity used at one time— a small 
charge not vitiating the air to such an ^extent as a large 
one, and consequently not creating such disagreeable 
results. The pains continued until the constant inflow 
of fresh air either displaced the hurtful gases or so re- 
duced them as to render them harmless. The danger 
always attending the handling of dynamite cartridges 
was another great disadvantage, especially in work of 
this character, where, during the charging, the holes 
were surrounded by workmen. 

Rackarock was then tried, and its better adaptabil- 
ity for all operations in closed chambers was conclu- 
sively demonstrated. The fumes generated by it were 
comparatively harmless ; nausea disappeared com- 
pletely, and there were but few and slight cases of 
headache, while the immunity from risk in handling it 
lessened the anxiety of all connected with the work. 
This explosive, as is well known, consists of two in- 
gredients, a fluid and a solid, which are shipped and 
delivered to the consumer in separate packages, and 
each of which- is absolutely non-explosive. When 
needed, the two ingredients are combined by pouring a 
certain proportion of the fluid over the solid, which- is 
contained in a bag of the usual cartridge form, as illus- 
trated by the engraving upon this page. In a few sec- 
onds the oil has thoroughly saturated the cartridges, 
one of the tied ends of which is then cut, the cloth case 
opened, and the fuse inserted, when the end is retied 
and the cartridge is ready for use in the ordinary way. 
Enough of the ingredients may be mixed to produce 
charges for a single blast, a shift, or a week's work. 
This explosive is as powerful as dynamite, is safer to 
handle after the ingredients have been mixed, and for 
all tunnel and mining work, where it is difficult to 
quickly change the air, it is decidedly superior. 

After the caisson had been carried down so that 
almost the entire shoe rested upon solid rock, the rock 
was cleaned of all debris and the three chambers com- 
pletely filled with concrete, the filling being commenced 
at the corners and carried toward the shafts. Sand and 
Portland cement, in the proportion of 1 cement to 2 sand, 
were mixed and moistened outside and introduced 
' through a long lock, consisting of a tube 18 inches-in di- 
, ameter, extending from the caisson to the surface, and 
I provided at each end with a door. Upon the lower 
door being closed, this shaft was filled with sand and 
cement, when the upper door wasclosed, the compressed 
air admitted, and the load allowed to fall into the 
caisson. 

The two main shafts were extended from time to 
time, as the caisson descended, by additions secured to 
their outer ends. As the lock for the men was at the 
upper end of the shaft, it was necessary to close the 
lower end while the air lock was removed and an ad- 
! ditional length of shaft put on. The inner end of the 
I shaft was closed by a heavy timber piece, fitted air- 
tight on it. Upon the escape' of the compressed air 
from the shaft, the pressure in the caisson served to 
hold this cap firmly in place. 



Neir Process for lOaklns Steel Pipes. 

The new method of making steel pipe at Barbach, 
Germany, is said to be very successful, and the pro- 
cess of manufacture is briefly as follows : 

As soon as the steel is cast into the round mould, a 
core is thrust into the steel, so that the tube is formed 
between it and the sides of the mould. In order to 
prevent cracking of this annular casting during cool- 
ing, the core is made up in such a manner that it 
follows up the shrinkage of the steel. The steel cup 
thus obtained may then be rolled in an ordinary train. 
It is stated that a large firm in Paris proposes to ap- 
ply the method to the manufacture of copper tub- 
ing. 
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THE NEW 110-TON OUN. 

The 110-ton gun now undergoing its firing proof at 
Woolwich must be regarded as a fine specimen of the 
most recent practical achievement in very heavy guns. 
It is true that Krupp has supplied four ordnance of 118 
tons to the Italians, but the power of guns does not 
depend entirely upon their weight, and we believe that 
our piece has already shown itself superior to its Ger- 
man rival, by delivering a heavier blow than any which 
has yet been given, a^ far as our information goes, al- 
though the heaviest charges have not yet been fired 
from the English gun. 

To lay before our readers the plan on which the 
power of a heavy armor-piercing gun is estimated, and 
how it may happen that a comparatively light strong 
gun of good design may be superior to one of heavier 
metal, we may compare the gun now under trial with 
the four 100-ton R.M.L. guns purchased by our govern- 
ment in 1878 from Sir W. Armstrong & Co., when the 
famous £6,000,000 was hurriedly voted for war stores. 
These four guns are now mounted on the fortifications 
of Malta and Gilbraltar ; but although only a few years 
have elapsed, designs have so changed that the new 
gun is intended to fire double the charge of the older 
piece, and the energy of its blow is expected to increase 
in almost the same proportion. We will explain how 
this has been accomplished. The 100-ton guns were 
made of coils of wrought iron, the inner tube only 
being of steel. The latter was made in two parts 
Joined together, the junction being sealed by a so-called 
gas ring, as, at that date, there was a difficulty in pro- 
curing the long tube in one length of steel, and this 
was an undoubted weakness in the design. The new 
110 ton gun is entirely of steel, and the inner tube is 
made in one piece by the firm of Sir J. Whitworth & 
Co., on the same principle as the propeller shafts for 
steamships. 

A striking difference between the two designs is the 
proportion of the weight of projectile to that of the 
gun. In the 100-ton gun, with a projectile of 1,968 lb., 
the ratio is 1 to 113'8 ; while in the 110-ton gun, with a 
projectile of only 1,800 lb., the ratio is 1 to 137 5. We 
thus see that in the new system the projectile is lighter 
by some 17 per cent, in proportion to the weight of the 
gun, than in the older design. This change has been 
made in order to attain the present high muzzle velo- 
city of over2,000 ft. Since the effect of the blow, or the 
" energy " of a projectile — expressed mathematically 

by — depends directly on its weight, lAit varies with 

the square of the velocity, an increase of velocity is 
more important than an increase in weight. Thus, for 
example, suppose a projectile of 100 lb. moves at a 
velocity of 1,000 ft. per second, it will deliver a certain 
definite blow. If its weight is doubled the energy will 
be doubled, but if its velocity is doubled the energy 
will increase fourfold! Consequent on the reduction of 
the weight of the projectile, there is a reduction in 
caliber from 17'72 in. in the 100-ton gun to 16'25 in. in 
the 110-ton gun. The energy of the 100-ton gun pro- 
jectile is 32,700 foot-tons. The greatest yet attained 
by that of the 110-ton gun was 53,895 foot-tons, 
but as much as 63,000 foot-tons is expected to be 
reached. 

Some idea of the work or energy impressed on the 
shell may be given from the fact that the ship for 
which the new gun is intended, the Benbow, of 10,000 
tons, could be raised upward 5'39 ft. ifthe same amount 
of work (53,895 foot-tons) were, gipployed for that pur- 
pose; or we may, perhaps, give a better comparison by 
stating that the Benbow must steam at a speed of 10"5 
miles an hour to infiict a blow with her ram having 
an energy equal to that attained by the projectile of 
the new gun. The disastrous and fearful effects of 
large vessels ramming at speed, when provided with 
strong bows, are well known. A considerable change 
has been made in the amount of capacity, on which 
depends the utilization of the effects of the combustion 
of the powder charge. In any gun, if the charge is 
increased, the energy of the projectile will not increase 
to the same extent, unless the interior capacity of the 
gun is also increased. 

The projectile should not only receive pressure, but 
the pressure must act over a considerable distance. In 
other words, the greater number of times the com- 
pressed gas produced on explosion is allowed to expand 
in the bore, while at the same time it presses on the 
base of the projectile, the greater will be the energy 
imparted to the projectile. The same principles are 
involved as in the expansive working of steam. The 
greater the number of expansions allowed, whether in 
one. two, or three cylinders, the greater work will be 
performed by a given amount of steam under a given 
pressure. The object of the gun designer is, therefore, 
to increase the interior capacity of the piece as much 
a£ possible ; but, as we have already seen that it is 
desirable to reduce the caliber, additional capacity 
must be obtained by increased length. The bore of 
the 100-ton gun is 363 in., while that of the 110-ton gun 
■is487'5in. in length. An increase of capacity is also 
given by enlarging the diameter of the chamber or part 
allotted to the charge. In the 100-ton it is 19"7 in., 
while the bore is 17'72 in., but in the 110-toa gun this 



difference is much more pronounced, the figures being 
respectively 21'12 in.. andl6"25 in. 

It should be stated, however, that increase in the 
diameter of the chamber imposes a greater circumfer- 
ential stress on the metal of the gun, for the same 
reason that water under pressure in a tube may burst 
it if the diameter is large, butl it will not do so if the 
diameter is smaller, although the thickness of the me- 
tal is the same in each case. The strength of the new 
steel gun is, however, sufficient for the increased stress 
imposed by the enlargement of the ponder chamber. 
The total capacities of the old andnew gun are respect- 
ively 90,700 cub. in. and 112,600 'cub. in., and we have 
dwelt at some length on this point, because of the im- 
portance of the principles involved. Four rounds have 
already been fired from the 110-ton gun, with charges 
of 600 lb., 700 lb., and 800 lb., on February 10, and 
850 lb., on February 16. 

Westphalian prism brown powder hasbeen employed 
up to the present time, and the velocities attained have 
been satisfactory (from 1,685 ft. to 2,078 ft.). With the 
highest charge yet employed, the maximum pressure 
has been as much as 18^ tons on the square inch. This, 
however, need cause no surprise. It merely indicates 
that a slower burning powder should be employed 
when very large charges are fired. As the volume of 
the powder chamber is a constant, it follows that when 
the charge is a small one a certain amount of "air 
space " is left. This serves to receive the initial expan- 
sion of the gases produced on explosion,' and lowers the 
maximum destructive pressure, while, at the same 
time, some useful effect on the projectile is lost. On 
the other hand, when a large cartridge is employed, the 
air space is diminished, and the maximum pressure 
rises considerably. It ■ is desirable that the pressure 
should never rise to a very high maximum, but that it 
should be well sustained. Hence it is possible that one 
description of powder might give good results when a 
small charge is. used, but a slower burning powder 
might be employed with advantage when the charges 
are large. 

We give herewith a longitudinal section of the gun, 
and diagrams in plan and elevation of H. M. S. Ben- 
bow, for which the 110-ton guns are intended. These 
show the method of barbette mounting. . The central 
part only of the vessel is armored, and the ends of the 
vessel are protected by an armored deck below the 
water line. The four guns of 118 tons supplied by 
Krupp to the Italians are of crucible ste^l, the caliber 
(15'75 in.) being even smaller than that of our 110-ton 
guns. 

The greatest energy yet attained, of which we have 
information, is some 50,700 foot-tons, with 864"67 lb. of 
powder and a projectile of 2,028 lb., with a muzzle ve- 
locity of 1,900 ft. per second. It thus appears that al- 
though the Krupp gun is heavier than ours, and has 
employed a slightly larger charge than any yet fired in 
England, the muzzle energy attained by its projectile 
is somewhat less than that impressed upon the proof 
shot of the British ^u.n.— Industries. 



Carbonic Add. 

The manufacture of liquid carbonic acid is now an 
important industry in Berlin, where, according to In- 
dustries, a company established for this purpose are 
making daily over half a ton of this commodity. The 
acid is sent out in steel bottles, each containing from 
17 pounds to 18 pounds, and the price charged is a lit- 
tle under Is. per pound. The acid contained in a bot- 
tle when expanded into gas occupies over 10,000 cubic 
feet. It is principally used in the manufacture of mine- 
ral waters, and for beer engines. An important use of 
carbonic acid was suggested as early as 1879, by Dr. 
Raydt, of Hanover, for the raising of wrecks, who dem- 
onstrated the possibility of this application by an ex- 
periment at Kiel. The apparatus consisted of a steel 
bottle containing the Uquid acid, and a collapsed can- 
vas bag placed over the neck of the bottle. When the 
whole is submerged, and attached to the object to be 
raised, a cock is opened, and the liquid in the bottle is 
allowed to expand into the bag, infiating the latter, 
and thus causing it to rise. Another application was 
introduced by Herr Krupp, of Essen, for compressing 
liquid steel, and a large plant for the production of 
liquid carbonic acid has already been at work for some 
time at the Essen factory. 
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COMBINATION TOOL FOB 8Q1TABIN0, LEVELING, ETC. 

The engraving represents a tool which has been re- 
cently patented by Mr. David W. Warnock, of Lex- 
ington, Ky. The tool may be used for squaring, level- 
ing, plumbing, centering cylinders, laying off angles, 
starting a saw kerf for cutting a keyhole, and for cut- 
ting lace leathers for belting. In one edge of the body 
is a groove, held in one end of whi-h is a square blade 
which is cut away atanangleof45° upon its inner edge, 
to form a beveled shoulder for receiving and supporting 
the end of a slotted bar, when in the position shown in 
Fig. 1. This bar is fitted in the slot, and is provided 
with a pivotal pin projecting through a second slot 
formed in the side of the body. This pin retains the 
bar ia th» body, while adBtitting ol ad jiutiiig it in 



position for use or folding it into the body when not 
in use. The end of the second slot, near the blade, is 
curved toward the blade, and the opposite end is 
branched. In the main groove is placed a thin pair of 
compasses with a pivotal pin projecting through the 
side slot. When it is desired to use the slotted bar, the 
compasses are drawn forward into the branch of the 
side slot, and the pin of the bar is moved forward to 
the extremity of the slot beyond the branch, when the 
compasses may be pushed back entirely within the 
body. When the bar is folded, over upon the shoulder, 
a left miter can be obtained ; and when it is pushed 




WABNOCK'S COUBINATION TOOL FOB SQUABING, 
LEVELING, ETC. 

back in the slot to the angle of the body and blade, 
and then inclined outward at an angle of 45°, a right 
miter can be obtained. 

Both right and left miters can be obtained without 
reversing or turning the square over. In the body is a 
cavity, into which the protractor may be turned when 
not in use. Fitting in a slot in the outer edge of the 
body is a keyhole saw, the inner end of which is slotted 
to receive a pin, as shown in Fig. 2. To facilitate the 
opening of the saw, its back is provided with a nick for 
receiving the thumb nail for lifting it out of its slot. In 
one side of the body, near the middle, and at one end, 
are secu red spirit level bulbs, which are used for level- 
ing and plumbing in the usual way. 

In a transverse groove in one side of the body is a 
steel bar. A, Fig. 3, which is bent at right angles at its 
extremity toward the blade, and is formed into a knife 
having a shank projecting through a slot in the blade, 
to receive a nut for clamping the knife in any desired 
position in the slot. This knife is designed for cutting 
lace strings for belting, and is made adjustable, to ad- 
mit of cutting laces of different widths. When not in 
use, the knife is moved into a notch in the edge of the 

body. 

» « ■ > > 

A NOVEL GAME BOABS. 

This novel form of board is designed to be used in the 
playing of a game which not only affords much amuse- 
ment, but requires considerable skill and steady nerves. 
The disk may be of any appropriate size, and is provid- 
ed with a hatidle and formed with holes arranged and 
numbered as shown in the cut. To the enlarged por- 
tion of the handle is secured a bail, which acts as a sup- 
port for the marble used in playing the game. Should 
the marble leave the disk, it would be prevented from 




THE HABBLE PTTZZLE OB NEBVE TESTEB. 

falling to the fioor by the encircling hoop. The main 
feature of the game is to cause the marble to pass from 
the bail around the disk, past the several holes, to 
and around the central hole, and back again to the 
bail. The marble should pass the holes marked with the 
lower numbers first, but if it should fall from theouter 
edge of the disk, or into either one of the two large in- 
ner openings, no count could be {Bade. It is evident 
that the shape of the disk and the arrangement of 
the holes may be changed as desired. 

This invention has been patented by Mr. C. E. 
Trauchell, of WiUmar, Mum. 



© 1887 SCIENTIFIC AMERICAN, INC. 



246 



^titnixiu %mmtm. 



[April 16, 1887. 



Proprietors and Foremen. 

A correspondent of Wood and Iron asks what he 
shall do under the following circumstance : He says 
that he is foreman of a certain shop, but that he is 
foreman only in name. The proprietor, who, he says, 
has no mechanical knowledge, continually interferes 
with the men, giving them orders contrary 
to his directions. He asks our advice as to 
whether he had " better quit or kick him out 
of the shop." We have been, says the editor, 
in precisely that situation ourselves, and we 
think on the whole he had better seek 
'' pastures new." Where a proprietor of that 
kind interferes in the management of the shop 
at all, he will continue to do it, and the less 
he knows about mechanics, the more he will 
interfere. 

A little incident in the life of the late President 
Rutter, of the Lake Shore Railroad, may not 
be out of place as illustrating the relative posi- 
tions of proprietor and foreman. When Mr. 
Rutter first became general baggage agent for 
the Vanderbilt system, he came upon a very 
knotty problem, and not knowing what decision 
to give, he went to Vanderbilt for advice on 
the subject. When he had stated the case, 
Mr. Vanderbilt turned to him and asked : 
" What salary do we pay you ? " " Eight thou- 
sand dollars a year." "What do we pay it to 
you for ? " " For acting as general baggage 
agent." "Well, do you want me to earn your 
salary for you ?" Mr. Rutter immediately came 
to a decision, and never again troubled Mr. 
derbilt with his conundrums. 



along the under surface of the stage and neatly bent 
over the outer edge of the stage, so as to be self-sup- 
porting — the perforations of the metal being respec- 
tively one-sixteenth, one-eighth, three-sixteenths, one- 
fourth, and five-sixteenths inch diameter, all arranged 
on a longitudinal line of the metal plate intersecting 
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Fig. 2.-SIAFHBAeH AND 
FIITE AOJUSTHENT. 



SCIENCE IN TOYS. 

IX. 

THE TOY MICROSCOPB. 
The world of the minute existing beyond the range 
of the unaided vision is little realized by those who 
never have had an opportunity of using the microscope. 

The beauty and per- 
fection of the smaller 
works o f nature can 
never b e fully known 
through the medium of 
literature o r art ; the 
objects themselves must 
be observed by the stu- 
dent personally. 

In every pond and 
stream may be found 
microscopic forms of 
life. In every .plant and 
flower, upon leaves and 
stalks, among the sands 
and rocks, almost every- 
where 1 n all seasons, 
may be found objects 
of absorbing interest to 
the student of micro- 
scopy. Animals and insects, food and manufactured 
articles, yield objects which may be examined micro- 
scopically with pleasure and profit. Chemistry and 
mineralogy afford attractive fields. In fact, one so 
inclined cannot fail of finding objects of interest with 
little difficulty. 

Some have' erroneously supposed an ex- 
pensive instrument and elaborate accessolles 
necessary to the pursuit of microscopical in- 
vestigations. These things are, of course, 
desirable'; but when one has learned all 
that can be learned by the aid of the simple 
and Inexpensive microscope shown in the 
engravings, he is very far advanced, and 
may with propriety present his instrument 
to some one unable to purchase for him- 
self, and proceed to the selection of some- 
thing better suited to his advanced position 
in microscopy. 

The microscope referred to was devised, 
at the suggestion of the writer, by one of 
our leading manufacturers. It costs six dol- 
lars and fifty cents, and although not as com- 
plete and convenient as more expensive In- 
struments, 11 is more perfect and satisfactory 
than its predecessors of the same price. 

It is 8 inches high, and has a draw-tube, 
which permits of extending it to a height of 
11 inches. The foot and arm are of japanned 
iron. The tubes are well finished and lac- 
quered. It "has an objective divisible into 
two powers. The mirror may be swung over 
the stage for the illumination of opaque 
objects. The instrument has a neat cherry 
case, in which it may be placed when not in 
use 

Tothe instrument as received from the 
manufacturer is applied a home-made dia- 
t»hragm, as shown at A, in Pig. 3, and a fine 
adjustment, as shown at B, C, in the same 
figure. The diaphragm consists of a piece 
of perforated thin sheet metal, extending 



Fig. 3.-SUBSTITUTE FOR REVOIVHJG TABLE. 

the axial line of the microscope tube, so that the cen- 
ters of the holes of the diaphragm may be made to 
coincide with the center of the hole in the stage. 

The attachment for fine adjustment is made by bend- 
ing one end of a thin metal plate twice at right angles, 
so thatit will spring on the side of the stage aiid clamp 
the stage tightly. The opposite end of the metal plate 
is bent in a similar manner, but the space between the 
body of the plate and the bent over end is made wider, 
to permit of a small amount of movement of this end 
of the plate. In the portion of this end of the plate ex- 
tending . under the stage is inserted a screw with a 
milled head, by means of which the free end of the 
plate may be made to move either up or down through 
a small distance. The body of the plate is inserted un- 
der the stage clips, and the object slide is inserted be- 
tween the cli^i and tjie plate. 

The instrument has no rack adjustment, but the 
main tube slides easily and smoothly in the guide tube, 
so that little or no difficulty is experienced in focusing. 
Besides the instrument and accessories, only the follow- 
ing articles will be required to begin in earnest the 
study of microscopic objects : A . small pair of spring 
forceps, a bottle, a teaspoon, a few concaved glass 
slides, a few thin cover glasses, a glass drop tube, a 
small kerosene lamp : and if the investigator desires to 
entertain his friends microscopically, he will need a 
Japanese or tin tray, large enough to contain both 
microscope and lamp, as shown in Pig. 3, so that the 
relation of both may be preserved while the tray is 
moved to bring the instrument into position for differ- 
ent observers, by simply sliding the tray on the table. 

A little caution as to illumination is necessary, as the 
beginner is generally unsparing of his ej'es, using far 
too uiiich -light. A blue glass screen placed between 



the mirror and source of light, or between the mirror 
and the stage, modifies the light so as to greatly relieve 
the eyes. 

The lamp should be provided with a shade of some 

sort to prevent the light from passing directly from the 

lamp to the eyes. A small J apanese fan suspended from 

the chimney by a wire, as shown, forms a very 

desirable shade. 

Most objects viewed by transmitted light in 
an instrument of this class require an abso- 
lutely central light, that is, the light must be 
reflected straight upward through the object 
and through the tube. 

When opaque objects are examined, the mir- 
ror is raised above the stage and made to con- 
centrate the light on the object. Different 
angles of illumination should be tried, as some 
objects are greatly relieved by their shadows, 
while others require illumination as nearly 
vertical as possible. 

Experience will soon indicate the right mag- 
nification for different objects. This may be 
varied by taking off or putting on the lower 
half of the objective, also by drawing out or 
pushing in the draw tube. 

Various forms of apparatus have been de- 
vised for gathering objects from ponds and 
streams ; but much can be done with no other 
aids than the spoon and bottle above men- 
tioned. The mud at the bottom, scraped up 
with the spoon and placed in the bottle, will 
probably be found to contain microscopic life in 
abundance. The under surface of leaves of aquatic 
plants and of grasses hanging over into the water 
may be scraped with the spoon, and more or less of 
the matter adhering thereto will be secured. Oc- 
casionally a long leaf like that of the flag may be 
lifted from the water and traversed by the spoon with 
good results. Small twigs and dead leaves floating 
in tlje water are often found teeming with life. The 
thousands of animalcules and forms of minute plant 





Fig. l.-THE TOY MICROSCOPE. 



Fig. 4.-TSANSFESBINe OBJECTS TO THE SLIDE. 

life found in water will afford the most zealous stu- 
dent a life-long supply of subjects for examination. 

The objects are transferred from the bottle to the 
concavity of the slide for examination in the manner 
shown in Pig. 4. The drop tube, which has a funnel- 
shaped top, is stopped by the finger at the upper end, 
while its lower end is inserted in the water in the bot- 
tle above the matter to be removed. The finger is 
then removed and some of the water, to- 
geimer with the objects carried by it, rushes 
upward into the tube. While the lower end 
of the tube is still in the water, the finger 
is again placed on the tube and the tube 
is withdrawn from the bottle and held over 
the cavity of the slide, as shown in the en- 
graving, when a drop or so of the water is 
forced out by pressing down the end of the 
finger on the top of the tube ; the soft end 
of the finger acting as a sort of diaphragm 
in forcing out the required amount of water. 
Care must be taken to avoid getting solid 
matter upon the slide around the edge of 
the cavity, as it will prevent the cover glass 
from seating itself properly. The cover 
glass is placed ovei' the cavity and pressed 
down lightly to squeeze out the surplus 
water, when the slide may be inserted un- 
der the clips of the stage and examined. 

It would be futile, in a paper like this, 
to attempt anything more than the mere 
mention of a few of the interesting objects 
that may be seen to advantage in a small 
microscope. In Pig. 5 the engraver has 
beautifully shown some of the common ob- 
jects which are easily secured, readily ex- 
amined, and always interesting. At 1 in this 
engraving are shown various seeds ; the 
lace-covered one at the toja being the seed 
of the Nemesia compaeta. The seed in the 
center is that of heather. That on the right 
of the lacecovered one is the seed of the 
poppy. The fringed one below it is that of 
the climber. At the bottom of the disk the 
seed of sorrel is shown at the left, and portu- 
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lacca at the right. The remaining seed at the left is 
that of pucharidium. 

2 represents the proboscis of the blowfly as it ap- 
pears in the field of the microscope, except that the in- 
tricate structure of the pseudo-trachea is not shown in 
the cut as it appears in the microscope. 

3 shows the doubling hooks of a bee's wing, which 
enable the Insect to connect the wings of eachjpair so 
that they may be used as a single wing. 

4 shows the silicious stellate hairs on the back of 
a deutzia leaf. The upper half of 5 shows several forms 
of diatoms, and the lower half is filled with desmids. 

In 6 branchipus is shown at the top, cyclops at the 
left, a young cyclops at the bottom, and daphnia or 
the water flea at the right. These are common in 
almost every pond. 

In disk 7 are shown on the left the stentor, so named 
onaccount of its trumpet-like form; in the center the 
beautiful and sensitive vorticella, and upon the right of 
the vorticella common rotifer, and upon the extreme 
right the sheathed trumpet animalcule. All of these 
have cilia around their margins, which by their pecu- 
liar vibratory motion give the bell-shaped mouths the 
appearance of rotation. In the common rotifier, and 
in the animals shown in disk 6, 
the internal organs may be readi- 
ly seen in operation. 

In the upper part of disk 7 are 
shown a few of the hundreds of 
forms of life found in water in' 
which animal or vegetable mat- 
ter has been infused. 

In disk 8 are represented a 
number of the exquisite little 
shells of foraminifera. At 9 are 
shown various spicules of 
sponges, sea urchins, etc. At 10 
are shown sponge spicules and 
the anchor of Synapta inherens. 
11 shows the pollen of marsh 
mallow, and 12 and 13 are exam- 
ples of plant hairs. 14 shows 
arborescent crystals of silver, 
and 15 the fern-like crystals of 
gold. 

The following books are re- 
commended to the beginner in 
microscopy : "Wood's " Common 
Objects for the Microscope; " _ 
" One Thousand Objects for the 
Microscope," by M. C. Cooke ; 
"Evenings at the Microscope," 
by Gosse; and " Practical Micro- 
scopy," by George L. Davis. 

G. M. H. 



cost is probably a small fraction over 2c. per pound. A 
hemp plantation containing 10,000 mecates, or 1,000 
acres, should produce annually 1,000,000 lb. of mer- 
chantable hemp. 

Heniquen fiber is the principal article of export from 
Yucatan to the United StAtes. During the fiscal year 
ending June 30, 1884, there was exported from Progreso, 
Yucatan's port of entry, heniquen fiber having a value 
of over $2,500,000, American gold. During the calen- 
dar year of 1884, the amount of hemp shipped to all 
parts from Yucatan reached the figures of 233,311 bales, 
averaging 400 lb. per bale. The value of the above, ex- 
pressed in Mexican dollars, is |3,334,609. In American 
coin the value is expressed at |3,045,304. The duties 
and taxes of state and national governments amount 
to the sum of $137,000, Mexican money. Over six- 
sevenths of the above exportation went to the various 
ports of the United States, New York leading with 
187,978 bales. 

A scourge of locusts harasses poor Yucatan, and un- 
der this bane all agriculture, save the single product 
hemp, droops. Fields of maize are planted and thrive 
for a while, only to be devoured level with the ground 
in one short hour by a host of the pests. The heniquen 



Hemp Cultivation In Yucatan. 

The cultivation of hemp (heni- 
quen) is the principal agricul- 
tural industry of Yucatan, and of 
this the greater portion is im- 
ported into and consumed in the 
United States, the imports there- 
of during the year 1885 amount- 
ing to 36,401 tons, valued at 
$2,564,000. We are, therefore, 
largely interested in this indus- 
try, which is carried on in a very 
primitive manner. The plant, 
says Consul Thompson, to whom 
we are indebted for the follow- 
ing facts relative to its cultiva- 
tion, is a species of agave. It 
is best propagated by cuttings, 
the young plants being allowed 
to grow at will until three years 

old, after which they are transplanted into regular 
rows and fields. Eight years are given them to mature 
into plants able to bear the cutting, and then the result 
of these years of patient waiting will continue to flow 
uninterruptedly for many years if moderate care be ex- 
ercised. The leaves are cut by a peculiar instrument, 
a cross between a sickle and a carving knife, called by 
the natives corba, and are made into a systematic 
bundle of about 25 each, and carried by the laborers 
upon their backs to the tram car or cleaning wheel, 
where they are passed through the process before men- 
tioned. This cleaning wheel is the only kind of agri- 
cultural machine, as we understand the term, in use 
upon the farms of Yucatan. Even the plow is prac- 
tically unknown. Each meaate of hemp land should 
prodftce yearly four arrobas of merchantable hemp. 
Arroba is the equivalent of 25 lb., therefore each acre, 
or 10 mecates, should yield atleast 1,000 lb. of heniquen 
fiber ready for shipment. 

To cut and pack 1,500 leaves is considered to be an 
ordinary day's work. These 1,500 leaves, when cleaned 
and dried, will produce about 3 arrobas, or 75 lb., of 
fiber. One cleaning wheel with two men to tend it is 
calculated to clean easily 7,000 leaves per day. A 400 
lb. bale of fiber— cut off from the plant, but still in the 
leaf— is estimated to cost $4, or Ic. a pound : when 
cleaned, bleached, and baled neady for shipment, the 




ache, and one of malarial colic. In all these instances 
it cured completely and speedily. In addition to being 
cheaper and given in smaller doses, picrate oC ammonia 
does not produce the unpleasant effects that quinine 
does, such as headache, deafness, tinnitus, etc. ; nor 
does it, like quinine, disorder the digestion or cause 
nausea, as quinine does in India. 

* r » I » 

A Spontaiieona Effusion. 

. Brick Pomeroy's Democrat has a high appreciatiori 
©f this paper, as the reader will conclude when he 
reads the following unsolicited editorial notice, taken 
from a recent issue of the Democrat : 

The Scientific American is in fact what the 
Bartholdi statue is in theory— the giver of light and 
conveniences to the world. It has encouraged and 
stimulated the inventive genius of the country, and 
thus helped to develop^thousands of ideas that are now 
positive facts and most useful blessings to humanity 
and great helps to progression. Year after year it has 
opened the door for new thoughts to enter. Never has 
it joined in the senseless, deadening yawp of over-pro- 
duction. On the contrary, it has ever urged the bring- 
ing forth of the new, the multiplying of devices and 
inventions, and the making and 
giving of employment to millions 
in this country who to-day are 
engaged in useful avocations 
that were unknown when the 
writer of this was a boy. The 
world moves, anCi more of the 
credit than people think for is 
due to the Scientific Ameri^ 
CAN and its help to make Ameri- 
cans scientific. It is published 
by Munn & Co., 361 Broadway, 
New York, at $3 a year. The 
Scientific American Supple- 
ment, 16 pages, weekly, $5 a 
year. The two, $7 a year. It 
is no uncommon thing for one 
number of either to benefit the 
subscriber more than ten times 
the yearly subscription for both 
publications, especially if he has 
a brain for machinery and a de- 
sire to lead on from one thing to 
another. 



8. Tongue of Fly. 3. Bee's Wing. 4. Dentzia Leaf. 5. Diatoms and Desmids. 6. Entomostraca. 7. Tnfnsoria, 
Rotatoria. 8. Foraminifera. 9. Spicules. 10. Splcnles and Plates. 11. Pollen of Marsh Mallow. IS. Plant Hairs, 
13. Shepardia Canadensis. 14. Crystals of Silver. 15. Fern Gold. 16. Gathering Objects. 

Fig. 5 -VAEIOTTS MICROSCOPIC OBJECTS. 

plant for some reason seems to be let severely alone by 
them. This is providential, and enables the planter, 
by selling his fiber, to obtain from the United States 
the grain that the locusts deprive him of the power 
to raise at home. \ 



sea MS. 



Picrate or Ammonia In Malarial Dlsea 

Dr. H. Martyn Clark, of the Amritsar Medical itfis- 
sion, Punjaub, has treated no less than 10,000 cases W 
malarial diseases with picrate' of ammonia, and in half 
the cases he has kept a record. In nine eases out of 5,000 
did the picrate fail, and in these quinine cured at once. 
The usual-dose is from i^ grain to 1)^ grains four or five 
times a day in pill. Half a grain is a fair average dose. 
Thus given the result is soon visible. In the great ma- 
jority of the cases treated, J^ grain doses in the interval 
prevented the recurrence of the next attack of the fever, 
while in about 20 per cent of the patients two or three 
attacks followed before the fever ceased. In only one 
case of quartan ague, despite large doses of the salt, 
the fever recurred for six periods, gradually diminish- 
ing in intensity, and then yielded to it. It is equally 
successful in all the forms of ague, but it is a curious 
fact ftiat the cases in. which it failed to cure were all of 
the tertian variety. Dr. CJark has also employed this 
agent in the treatment of ti 'enty-five cases of malarial 
neuralgia of various nerves, a(x cases of malarial head- 



Tlie Variable Star Algol. 

Estimating the distance of 
Algol from the ascertained dis- 
tance of the few stars which are 
near enough to have had their 
parallax accurately measured, it 
would take light not less than 
thirty years to reach the earth. 
We see Algol, not as it is to-day, 
but as it was thirty years ago. 
When we see its brightness dirn- 
med, the phenomenon which we 
are observing is one which actu- 
ally occurred thirty years ago, 
the light which left the star at 
that time having just reached 
our eyes. During those thirty 
years the image of that phe- 
nomenon, if I may so express it, 
has been on its rapid way to- 
ward us. But less than three 
days after it started, when it 
had just commenced its journey, 
having come only fifty thousand 
million miles on its way, another 
period elapsed, another partial 
obscuration took place, and the 
image of that started on its hitherward course. This 
was followed, three days later, by another, 50,000,- 
000,000 miles behind it ; and that by another, and 
another ; and thus, during the whole period of thirty 
years, the life of a generation, these successive images 
have been winging their way toward us. There are 127 
of these periods in a year, and nearly 4,000 in thirty 
years. When, therefore, we see the obscuration of 
Algol, we know that 4,000 such obscurations have taken 
place since the one we are observing, the images of 
which are following each other at invervals of 50,000,- 
000,000 miles along the vast space which separates us 
from that wonderful star. — Henry M. Parkhurst. 



Among the numerous collectors of curiosities of 
every kind who abound in Paris, there is one wealthy 
virtuoso, according to the Pottery Gazette, who amuses 
himself by collecting deaths' heads and skeletons fan- 
tastically carved or modeled in' mar bio, earthenware, 
wood, or precious stones. These he has gathered to- 
gether in a kind of museum of death, which at first 
sight seems hideous arjd macabre, but on closer in- 
spection proves highly interesting. Some of the 
heads have been detached from those old riiedisevjj. 
rosary beads which were usually ornamented on one 
side with the profile of a king or a saint, and on the 
other with the grinning face of a skeleton. 
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Uncle Sam's Onrioalty Shop. 

It may not be known to many out-of-town readers of 
fhe Scientific American that thei United States 
court in which patent cases are tried in this city is held 
in the Post OfBce building. 

It is necessary to know this fact to understand what 
impelled a newspaper reporter to climb so high to find 
the miscellaneous articles he describes. 

"Climbing flight after flight of stairs in the Post 
OfBce building, by an inside passage, until there was 
nothing between him and the sky except the roof, an 
Evening Sun reporter, very much out of breath, 
reached at last the curiosity shop of Uncle Sam. Two 
large rooms and a small one are devoted to the curios- 
ities. They are piled up on the floor in great lieaps, 
while tiers of long, broad shelves are filled with them. 
There are so many of them that the custodians would 
very much like to get rid of them. But thev are pre- 
served with jealous care. They are the exhibits made 
by contesting parties in patent cas^s. The testimony 
is taken on the floors below in the oflBces of the United 
States Commissioners, and the exhibits, after being 
properly marked for identification by the examiner, 
are stowed away, 

"It needs but a cursory glance to come to the con- 
clusion that nearly everything that man uses is pa- 
tented, and that nearly everything that is patented has 
to fight infringements, or at least what are claimed to 
be infringements. 

" Bundles of cloaks, corsets, hats, ready-made cloth- 
ing, and hat sweats are piled up on the middle shelves. 
Hoopskirts, frames used for clothing in shop windows, 
fire screens, patent medicines, and paints add variety 
to the scene. The ' shoo-fly ' rockeris largely represent- 
ed, made in the shape of a bird. 

" The floor of the smaller room is completely covered 
with a pile of school furniture. High up on the wall 
hangs a model of a sliding car door. Near it are seve- 
ral sets of heavy iron shutters. Huge furnaces rest by 
the side of tiny oil stoves. 

' " The veteran exhibit is a specimen of the first re- 
frigerator invented. It consists of a barrel within a 
barrel, the spaces between the inner and outer one be- 
ing filled with brick. The inner barrel is divided by a 
partition, one side being intended for the ice and the 
other for the storage of the articles to be preserved. 
An equally curious exhibit is the model to show how 
wet tan is burned. It is made of tin, and consists of a 
large number of curiously arranged boxes. 

" There is a full collection of railroad signals, with 
white and red headlights. One of the towers is a lean- 
ing tower. Near by is a set of electric bells, a patent 
bottle stopper, a hopper, a cotton press model, and a 
great variety and number of scuttles. Patent pails are 
equally numerous, and there is a large assortmert of 
tin oil cans. A very odd spring has a triangular 
base, "with a straight rod working up and down. 

"Among the most profitable inventions is the 
nail driver and puller. Another is the patent egg 
box, with Its numerous compartments, made with 
stniw boards. Photograph instruments, bed 
springs, and odd wagon springs rest side by side. 
Several yellow bags, curiously tied, arrest the at- 
tention. These are intended to show how bams 
are tied up. The style of tying is patented. Pa- 
tent cuspidors occupy an upper shelf. Just under 
them are a number of coffee mills. 
■ " There is a very interesting bit of machinery 
for making barrels and hooping and heading 
them. On the shelf above it is an equally curious 
exhibit of a brick machine. Two very clumsy and 
heavy exhibits are the models of a machine for 
making boot heels, and another for manufacturing 
envelopes. The latter is old-fashioned and very 
complicated. Two other clumsy exhibits are the 
knitting and ruffling machines, and also one for 
pegging. 

" Soda fountains are very numerous, and there 
are buttonhole and kid glove machines, with 
countless sewing machines, whole and in parts. 
Only a small fraction of the entire collection has 
been named. It is apparent that in the matter of 
a patent, eternal vigilance is the price of success." 

m > » t m 

ExblMtlon of Locks and Keys. 

An Austrian locksmith, Herr Audreas DiTlinger, 
has been for eighteen years collecting locks and 
kej's of ancient and modern manufacture. The 
work was undertaken with a view to benefit the 
locksmith trade, by diffusing useful knowledge, 
and the articles were first exhibited two years 
ago, "n an industrial museum at Vienna. On the 
initiative of the Educational Department of the 
Austrian Ministry, the collection was sent for ex' 
hibition into various towns in Austria, and after 
the round was completed Herr Dillinger carried 
his collection to Germany, and exhibited it there 
in various important industrial centers, the last 
in turn being Berlin, where the collection has re- 
cently been on view. It contains 606 different 
locks', the earliest examples dating from the year 
400, and tie latest being quite modern. Among 
the collection are seventeen locks from the middle 



which, in point of workmanship and artistic 
design show the high state to which this industry 
was developed in those times. — Industries. 



THE BECOSATION OF A HOKE. 
In the " Grammar of the Decorative Arts," by Prof. 
Charles Blanc, of the College of France, and a member 
of the Academy, the author tells us that "effects of 




iVEKETIAK GLASS-BEVEKTEEHTH CEKTimT. 

perspective are absolutely forbidden in the decoration 
of the floor,'.' and that " in furniture the straight lines 
should be mainly vertical and the curved lines mainly 
horizontal in direction. " In the beautiful cabinet of 
which we give an illustration, though the vertical lines 
are partially destroyed, enough of them remains to 
give a sense of stability. The top has no pediment, 
but is terminated with a straight line, affording a shelf 
on which vqa^ bustg, Qr other beautiful things may 
rest. The pillars are carved and channeled and cut 
away, and yet do not suggest want of strength, because 
their burden cannot be great. The elaborate carving 
on the whole front is very rich, and suggests that a 
cabinet of such workmanship would be a worthy re- 
pository of precious trophies as well as serve its other 
and ostensible purpose of decorating an apartment. 




FSENCH CABINET-B'^VENTEENTH CENTXTKY. 



The seventeenth century glass shown in our illustra- 
tion is the product of the period . at which Venetian 
art is considered to have reached its highest point. 
The workmen of that period attained extraordinary 
facility in twisting and drawing out the ductile mass 
into the most elaborate forms, intertwining and work- 
ing together stems and wreaths of various colors. The 
points of support were usually very slender, and these 
objects were consequently so fragile that comparatively 
few of them have come down to us. 

Although Venice, from the twelfth to the fifteenth 
centuries, introduced the glass manufacture to France, 
Germany, England, and other countries, and for a long 
period maintained an undeniable leadership in this in- 
dustry, she has obtained no especial distinction therein 
since the latter part of the last century. Nearly every 
general industrial exhibition continues to have bril- 
liant examples of the products of the Venice and Mu- 
rano Glass Company, but the company is composed 
chiefiy of English capitalists, and glasiS beads constitute 
probably the larger part of the Venetian glass manu- 
facture to-day. 

* » a I »i 

Do SometUIiiE. 

A man who kept quite a number of men employed in 
different ways, so that largely they could not be under 
his immediate control, complains, in the Industrial 
Gazette, that the worst trouble he had was to secure 
men upon whom he could rely to do something. He 
would tell them plain enough .what he wanted, and 
then start them out. If anything should turn up dif- 
ferent from what they had expected, the larger propor- 
tion of his men would come back without accomplish- 
ing anything. 

As an illustration, he had a man with a team hand- 
ling bridge lumber quite a distance from one of his saw'- 
mills to a railroad shipping point. By securing a 
reasonably early start, the team could make a good load 
every day. One afternoon, as he was returning with a 
load, and had got perhaps half way home, in coming 
down a hill, through a strip of timber, one of the hind 
wheels struck a stump and, by some means, broke the 
axle of the wagon. The man alwaj's carried an ax and 
an extra chain or two, especially to guard against ac- 
cidents. He was in timber where, with very little 
trouble, he could have arranged something that would 
have enabled him to have taken his load into town. He 
might have been a little longer than usual. Instead of 
this.vhe pulled his load to one side. of the road, un- 
hitched his team, and mounting one of the horses, rode 
into town. His employer did not happen to be at home^ 
so nothing was done until the next morningj when he 
borrowed another wagon and went out and brought in 
the lumber, and then, leaving the wagon, rode out, 
rigged a pole under the broken axle, and brought the 
wagon to town to the shop. Another day was lost in 
getting the wagon repaired. At least a full day 
lost more than was necessary, simply because he 
could not see that it was his business to do some- 
thing. " I could," he said, " have stood a heavier 
loss with better grace if the man had only tried to 
do something rather than spend his time doing 
nothing. He could at least have shown a disposi- 
tion to do the best he could. There are plenty of 
men who see a thing, routine work, done every 
day, and yet if they were told to do the same 
thing, would ask to be shown how. They learn 
nothing from observation. They may see lumber 
piled up every day, or see and even help put up 
machinery, load a car with certain material ; yet 
ask one of them to go ahead and do by themselves 
just what they have been helping do, and they 
will want to be shown how. They are either in- 
capable or indifferent of learning by observation, 
or even helping. With some this is simply the 
result of thoughtlessness. They do not stop to 
think that they are failing to work as they should 
to their employers' interests. With others, it is 
simply indifference. So the day's work, or time 
rather, is put in ; it is a small matter whether the 
work acuomplished is in any way profitable to the 
emplover or not. 

A great many employers will recognize their 
own experience with indifferent, thoughtless em- 
ployes in the above well told story from our excel- 
lent Western contemporary. 

< < s t » 

A Cartons Clock. 
A correspondent in The New Church Messen- 
ger describes a clock recently patented in France, 
in imitation of a tambourine, on the parchment 
head of which is painted a circle of flowers, corre- 
sponding to the hour figures of ordinary dials. 
On examination, two bees, one large and the other 
small, are discovered crawling among the fiowers. 
The small bee runs rapidly from one flower to 
another, completing the circle in an hour, while 
the large one takes twelve hours to finish the cir- 
cuit. The parchment surface is unbroken, and 
the ' bees simply -laid upon it, but two magnets, 
connected with the clockwork inside the tam- 
bourine, move just under the membrane, and the 
insects, which are of iron, follow them. 
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BBAUIT'S ELECTSO-DTNAKIC AIR SHIP. 

The balloon of this air ship is in the form of half a 
cigar, presenting a flat under side, and made with a 
number of independent gas cells, seven of these cells 
being represented in the view given in our illustration; 
but these cells are again divided longitudinally with 
the axis of the ship, thus making fourteen separate 
compartments in all. The base and contiguous faces 
of the cells or chambers are straight, their exterior 
being curved to conform to the desired ishape of the 
balloon, and the walls of the cells may be made of silk 
or other fabric impervious to air, or they may be made 
of thin sheets of aluminum. These cells or chambers 
are surrounded and held together by a netting or cover- 
ing, making a sectional gas holder, whose bottom is 
supported upon a framework with horizontal cross 
pieces, resting in the middle upon a grate-like keel, a 
binding wire or rope passing around the outer edge, 
connecting the ends of the horizontal cross pieces, and 
holding the netting or covering in place. The boat or 
cabin is suspended from this framework, and from it 
the elevating, propelling, and steering apparatus is. 
controlled. The cabin carries a battery for the motors, 
a windlass with cable and grappling hook, compass, 
electric lamp for night work, instantaneous photo- 
graphic apparatus, and other conveniences. 

The controlling idea in this construction is to have 
the balloon comparatively small, so that the whole 
apparatus, when the gas cells are filled, will be about 
the ordinary weight of air, the'ascensiohal and pro- 
pelling power to 
be obtained from 
an electric motor 
of any approved 
form, one of two 
horse capacity 
being deemed to 
have ample power 
to make a prac- 
tically operative 
air ship according 
to this invention. 
The elevating and 
propelling me- 
chanism consists 
of two horizon- 
tally revolving 
wheels, operated 
from the main 
shaft mounted in 
the car, each 
wheel being an 
air screw or an 
elevator and a 
propeller com- 
bined, the air 
screw being di- 
rectly above the 
propeller, which 
is designed to act 
upon the air like 
the wing of a bird, 
regulating also 
the course of the 
ship to right or 
left, by means of 
a hand wheel un- 
der the control of 
the aeronaut in 
the cabin, where- 
by also the vanes or blades of the propeller screw may 
be readily changed to different inclinations. The rudder 
is operated by a tubular steering rod, supported with- 
in the car by a stationary bracket, and having a hand 
lever, whereby the rudder is adapted to be rotated 
about its longitudinal axis and be deflected laterally to 
the axis. In order to compensate for the weight of 
the occupants, and keep the vessel in a horizontal 
position, a shifting weight is employed, adapted to 
run on wire ropes or tracks, the weight being attached 
to and moved by an endless band; this weight under 
the framework forward and the rudder at the stern 
both being made to act as balances, and under control 
by the aeronaut from a common standpoint in the 
cabin. 

This invention has been patented by Dr. Martin 
Braun, of Cape Vincent, N. Y. 

m I n t m 

Determination of HIgb Temperatares. 

M. Walrand, a civil engineer, has invented the fol- 
lowing highly practical process for determining the 
temperature of metallurgical furnaces. It has already 
been applied to a Siemens-Martin furnace, but the 
principle is equally applicable to other systems 
of furnaces. It is based on the observations of the 
oscillations of a seconds pendulum, hung against the 
wall of the furnace near the furnace tender. It is a sim- 
ple rod, with suspending eye at one end and screw at 
the other, for holding and adjusting its bob. It is first 
regulated by a reliable watch, so as to beat seconds.. 
When the operative wishes to know the temperature of 
his furnace, he introduces a bar of iron into it by a 
suitable opening. This bar is made of iron 8 millimeters 



(one-third inch) in diameter, and is kept ^1 seconds in 
the furnace, according to the pendulum, which is 
started swinging. It is then withdrawn, and if it has 
attained a welding heat, that is to say, if it throws out 
sparks as it is withdrawn, the furnace is hot enough. 
This method, of course, gives no absolute temperature, 
hut it is accurate enough for practical needs. 

— — — ' < I e > > 

Plaster for Interior Work. 

The mortars used for inside p1asterh)gs are termed 
coarse, fine, gauge, or hard finish, and stucco. Coarse 
Stuff. — Common lime' mortar, as made for brick ma- 
sonry, with a small quantity of hair, or by volumes, 
lime paste (30 pound lime) 1 part, sand 2 to 2J^ parts, 
hair J part. When full time for hardening cannot be 
allowed, substitute from 15 to 30 per cent of the lime 
by an equal proportion of hydraulic cement. For the 
second or " brown coat" the proportion of hair may be 
slightly diminished. Mne Stuff (Lime Putty). — Lump 
lime slaked to a paste with a moderate quantity of 
water, afterward diluted to the consistency of cream, 
and then allowed to harden by evaporation to the re- 
quired consistency for working. In this state it is 
used for a " slipped coat," and when mixed with sand 
or plaster of Paris, it is used for the " finishing coat." 
Gauge Stuff , or hard finish, is composed of from three 
to four volumes fine stuff and one volume plaster Paris, 
in proportions regulated by the degree of rapidity 
required in hardening ; for cornices, etc., the propor- 
tioiS are "equal volumes of each, fine stuff and plaster. 




9BAtFS ELECTRO-PTNAMIC, AI£ SHIP. 

I SiMcco is composed of from three to four volumes of 
white sand to one volume of fine stuff or lime putty. 
Scratoh Coat. — The first of three coats when laid upon 
laths, and is from }^ to % of an inch in thickness. One 
coat work is plastering in one coat without finish, 
either on masonry or laths— that is, rendered or laid. 
Turn coat work is plastering in two coats, done either 
in a laying coat and set or in a screed coat, and set. 
The screed coat is also termed.a floated coat. Laying 
the first coat in two coat work is resorted to in common 
work, instead of screeding, when the finished surface 
is not required to be exact to a straight edge. It is 
laid in a coat of about half an inch in thickness. 
Except for very common work, the laying coat should 
be hand floated. The firmness and tenacity of plas- 
tering is very considerably increased by hand float- 
ing. Screeds are strips of mortar 6 to 8 inches in 
width, and of the required thickness of the first coat, 
applied to the angles of a room or iedge of a wall, 
and parallelly at intervals of 3 to 5 feet all over 
the surface to be covered. When these have become 
sutHciently hard to withstand the pressure of a 
straight edge, the interspaces' between the screeds 
should be "filled out "flush with them, so as to pro- 
duce a continuous and straight, even surface. Slipped 
coat is the smoothing off of a brown coat with a small 
quantity of lime putty, mixed with 3 percent of white 
sand, so as to make a comparatively ' even surface. 
This finish answers when the surface is to be finished 
in distemper or papef hangings. Hard finish is fine 
stuff applied with a trowel to the depth of about one- 
eighth of an inch.— C. H. Haswell, in the Architect 
{London). 



Electric Bleacblns. 

At a recent meeting of the Society of Chemical In- 
dustry, a paper by Messrs. Cross and Bevan was read 
on "Hermite's System of Electrolytic Bleaching." The 
authors stated that in ordinary bleaching the bleach- 
ing powder added to water gives hypochlorite of lime, 
which acts upon organic compounds by oxidation. 
Sometimes, however, oxychlorination takes place. In 
these actions chlorine may be regarded as an accumu- 
lator of oxygen. Other suitable oxygen yielding sub- 
stances are permanganate of potash and hydrogen per- 
oxide, but of the three, bleaching powder is the most 
economical. 

M. Hermite's new source of supply of bleaching com- 
pounds consists of the electrolysis of the chlorides of 
the alkalies and alkaline earths, preferably the latter, 
and of these chloride of magnesium gives the best re- 
sults. The whole energy of the current may be util- 
ized when the hydrogen given off in the process is col- 
lected and burnt. There is evidence, however, of a re- 
tention of a portion of the hydrogen. In the electro- 
lysis of magnesium chloride there are great chemical 
complications, and the bleaching eCQciency of the re- 
sulting solution is in excess of that of the chlorine pro- 
duced, as calculated by the electrolytic law. Its effici- 
ency is also greater than that of a solution containing 
bleaching powder, although it may be argued that 
there are theoretical grounds for believing this to be 
impossible. Time affects the results in bleaching ope- 
rations, and rapidity of first attack is advantageous, 

one of the results 
being a small 
consumption o f 
bleaching oxygen 
as compared with 
that used up from 
ordinary bleach 
ing solution. Miv 
Cross illustrati il 
this by placiijg 
some linen yarn 
in a solution of 
bleaching pow- 
der, and some 
more yarn in the 
liquid produced 
b y electrolysis. 
The action of the 
latter was the 
more rapid of tbe 
two. Chlorine, 
the authors said, 
can be turned out 
by Hermite's pro- 
cess at the rate of 
100 kilo, per hour, 
with the con- 
sumption of 570 
horse power. The 
authors found 
that in producing 
what is known as 
" the three-quar- 
ter bleach " with 
flax, the electro- 
lytic chlorine, as 
it may be called, 
has twice the 
efficiency of the 
chlorine of bleach- 
ing powder. In this comparison they used the word 
" chlorine " for convenience. On account of the effi- 
ciency just stated, one or more of the usual alkaline 
treatments of the yarn may be suppressed. 

Paper pulps had been bleached by the authors with 
economy. The bleaching efficiency of the electrolytic 
chlorine, or rather oxygen, is to that of bleaching pow- 
der as 5 : 3. This ratio is also the mean of a large 
number of determinations on the vegetable substances 
of various kinds used in textile and paper manufac- 
tures. The e.m.f. of the current being taken at 5 volts, 
the ratio of chemical effect to the power is 1"47 grm. 
bleaching chlorine for 5 watts. From this fundamental 
equation, the economy of the system is directly deduci- 
ble, taking the cost of 1 horse power at £9 per annum, 
and the effective yield of one h. p. at 600 watts. Taking 
also the cost of the unit electrolytic installation, i. e., 
for a current of 1,000 amperes, at 5 volts, at £350 (the 
electrodes being plantinum and zinc), the costs on one 
ton of the hypothetical bleaching powder are : For me- 
chanical power, £1 10s. ; for the electrolysis (interest 
and depreciation at 15 per cent), £1 ; for waste of salt, 
etc., 10s. ; total, £3. 



W. McC. writes : I noticed the following question 
asked by B. T. R. in your journal, under date of 19th 
March, 1887 : " Why is stale bread considered more 
wholesome than new ? " Fresh bread is not allo'wed in 
the British army. It must be at least twelve hours old 
before using. Could not Canadians and Americans 
learn a useful lesson from the custom in the British 
armyt Experience only solves the question. 
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EKOINEEBING INVENTIONS. 

An electric railway signal has been 
patented by Mr. Joseph McMasters Scott, of Allegheny, 
Pa. The invention consists of an electric circuit con- 
necting the central office and the signal box, and of a 
signal block, which when moved alternately opens and 
closes the main line circuit, making a block signal 
which the operator cannot change without notifying 
the, central office. 

A frame for power drilling machines 
has been patented by Mr. John S. Wallace, of Nelson- 
ville, Ohio. It has a cylinder with apertures near one 
end, an inlet pipe with a valve, and a pawl pivoted on 
one end of the cylinder, in combination with a piston 
operating in the cylinder and carrying rack teeth en- 
gaged by the pawl, with other details, making a frame 
especially adapted for quick adjustment in mines. 



AGBIGlTLTtrBAI INVENTIONS. 

A combined cotton chopper and culti- 
vator has been patented by Charlie L. Ferriott, of 
Armour, Texas. It is constructed in such a manner as 
to bar ofE the rows of plants, chop the plants to a stand, 
and dirt the standing plants, at one passage along the 
rows, the construction being simple and the machine 
being easily controlled. 

A listing cultivator has been patented 
by Mr. William R. Wilson, of Water ville, Kansas. It 
can be attached to any ordinary cultivator, and is de- 
Signed to level the ridge between the rows and work the 
dirt gradually to the corn without injuring it, leaving 
the ground level, so that it can be worked as easily as 
planted corn with an ordinary cultivator. 
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HISCELLANEOtJS INVENTIONS. 

A fence machine has been patented by 
Mr. George W. Williams, of Economy, Ind. This in- 
vention covers a novel form of tension device, and a 
peculiar twisting device, for cheap, durable, and ef- 
ficient fence building. 

A machine for making veneer dishes 
has been patented by Messrs. Charles H. Treat and 
Atidrew B. Banghart, of Georgetown, Del. This inven- 
tion covers a novel construction, combination, and ar- 
rangement of parts in a machine designed to saw out 
the veneer disks and form the dishes in a continuous 
operation. 

A dispensing apparatus for soda and 

mineral waters has been patented by Mr. George A. 
Hearn, Jr., of New York City. Combined with a 
decorative counter, which is itself a refrigerator, are 
the necessary coils, connections, ice and sirup jars, with 
self -measuring distributers, a suitable ice cream reposi- 
tory, and other novel features. 

A photographic camera has been pa- 
tented by Mr. William H. Lewis, of Brooklyn, N. Y. 
The invention covers novel means for focnsing and 
indicating the focus in connection with a sliding ground 
glass and plate holder carrier and a lens or lens tube, 
which has or may have a fixed position, with other new 
and useful features. 

A garment supporter has been patent- 
ed by Mariana T. Jones, of Boston, Mass. It consists 
of an upper garment supporter loop provided with a 
spring strip or loop, the object being to provide means 
whereby the upper loop, usually caught upon the button 
of the waistband, will be held to the button and pre- 
vented from accidental displacement. 

A bathing stove has been patented by 

Mr. Gustav Boegler, of Oarlsruhe, Baden, Germany. 
The Invention consists of a boiler mounted above the 
fireplace and provided with a central conical compart- 
ment, having a downwardly extending fine with water 
circulating pipes, making an improved stove for heating 
water as well as rooms. 

A riveting machine has been patented 

by Mr. John S. Snedeker, of New York City. It con- 
nisrs of a vertically sliding tool holder carrying the 
tool, and an adjustable rivet block having a seat for the 
head of a rivet, the machine being specially adapted for 
riveting the ends of hoop iron together without first 
punching a hole. 

A churn dasher has been patented by 
Mr. Martin O. Dolson, of Wichita, Kan. The dasher 
rod has screw wheels so arranged that they revolve in 
opposite directions when forced up and down through 
the cream, making a dasher which is simple and inex- 
pensive, and which may be easily taken apart for clean- 
ing. 

An artificial tooth crown has been pa- 
tented by Mr. George A. Colomb, of Convent, La. It is 
composed of an outer composition shell and an incor- 
porated hollow metal structure, making a tooth crown 
of novel construction, to be inserted on the roots of 
natural teeth, which it is designed to seal up and pro- 
tect from decay. 

A motor has been patented by Mr. 

Josiah P. Watson, of Leeeburg, Texas. It is designed 
as a cheap and efficient churn power to be used in con- 
nection with the ordinary form of vertically reciprocat- 
ing dasher churn, and the invention covers various 
novel features of construction and arrangement of 
parts. 

A key for stringed instruments has 

been patented by Mr. Hiram W. White, of Yankton, 
Dakota Ter. A shaft is mounted to have a eliding 
movement in its bearings and carrying a loosely 
mounted pinion, with means to effect the coupling of 
the pinion, a worm gearing with the pinion and having 
its shaft supported in open-ended sockets of brackets. 

An animal exterminator has been pa- 
tented by Mr. William H. Leiniflger, of Salem, Oregon. 
The Invention consists essentially of two cylinders, one 
arran&ied to fit over the other, and with a valve of novel 
construction, making a convenient device for forcing a 
volume of smoke within the burrows [of squirrels and 
other animals. 



An animal trap guard has been pat- 
ented by Mr, William R. McCracken, of Brady, Ohio. 
Combined with the toothed jaws are guards of less 
width than the jaws, and extending above and in align- 
ment with them, whereby an open space is left between 
the guards over the teeth of the jaws, to prevent ani- 
mals caught in the trap from gnawing themselves loose. 

A box for holding ruffling has been 
patented by Mr. Abraham H. Engel, of New York City. 
It is a simply constructed receptacle, designed for shop- 
keepers^ use, and is so made that the goods may4>e held 
therein and advantageonsly exhibited and measured 
off to customers without exposing or handling the 
whole piece or length of goods. 

An egg preserving compound has been 

patented by Nils Colling Jurgens, of Clifton, Texas. It 
consists of a c^^mposition consisting of silicate of 
sodium, gum arable, sugar, and water, the compound to 
be applied by dipping or in any other way so as to ef- 
fectually exclude the air, and by which eggs may be 
kept a long time without regard to the weather. 

A pencil sharpener has been patented 
by George R. Lewis and Helen L. Bowman, of Lamoille, 
111. u, is a rectangular box with a cover, to which are 
attached one or more sheets of sandpaper, and hung on 
hinges formed of cranked or offset wires, arranged to 
close the top of the box or rest in an inclined position, 
so the dust from the pencil points will go n the box. 

A key board attachment for pianos 

and organs has been patented by Mr. John H. Rheem, 
of Ottumwa, Iowa. The invention consists of a box 
supported over the key board and provided with a de- 
vice for operating five keys by pressing on two levers at 
a time, the levers projecting from the top of the box, 
and there being a device for indicating different keys. 

An embankment protector has been 
patented by Mr. Abraham M. E^anters, of Holland, 
Mich. It consists in a covering of willow branches, 
cane, bark, cornstalks, or other flexible material, to the 
required depth, fastened by means of stakes and cro^s 
wires, the stakes having conical or pyramidal points 
applied to and projecting beyond their lower ends. 

A hand power attachment for sewing 

machines has been patented by Mr. James M.Cosby, 
of Elberton, Ga. This invention covers a combination 
of a lever havmg a spring fulcrum and a special pitman 
adapted to connect the lever with the treadle (tf the ma- 
chine, whereby the machine may be operated by hand 
through a lever operating in unison with the treadle. 

A hand ironing machine has been pa- 
tented by Mr. Frank Corbett, of New York City. Com- 
bined with a closed casing are inclosed rollers }onr- 
naled therein, with detachable journals and screws for 
holding the journals in place, the machine to be hefited 
by placing in a frame, so that all the heat will be com- 
bined within the casing, upon the top of a stove, range, 
or furnace. 

A horse detacher has been patented 
by Mr. John A. Berg, of Ashburton, New Zealand. It 
consists of a special device of shaft or thill coupling, 
giving increased facility for detaching the shafts or 
pole of the vehicle, and so that it can be done by the 
driver from his seat in case the horse runs away, while 
giving a flrm and substantial coupling for ordinary 
use. 

A wagon box has been patei.ted by 
Mr. Francis Fisher, of Scotia, Neb. Cortbined with 
the wagon body is an upper removable section, hinges 
connecting the body and upper section, w>th handles 
rigidly connected to the upper leaves of the hinges and 
free at their lower ends to strike the sides of the body 
and support the sides of the upper section in an inclined 
position, with other novel features. 

An adjustable bed for invalids has 

been patented by Mr. James Miller, of Adelaide, South 
Australia. The invention covers novel features of con- 
struction in a bed which may be swung sidewise to 
cause the invalid to take <iny desired position on either 
side, and also may be adjusted at its head portion to 
support the npper part of the body as wished between 
a lying and sitting posture. 

An eg*^; carrier has been patented by 

Mr. Augnsius Heliner, of St. Elmo, Col. It is con- 
structed with inner celle aftd an outer case, being pre- 
f a^ly made of paper, the outer casing having a re- 
movable top, and a light base piece having upwardly 
extending wires connected with a detachable handle, 
making a light, strong, and cheap carrier, which may 
also be used for fruit and other articles. 

An attachment for smelting furnaces 

has been patented by Messrs. Elliott R. Moffet, Jr., and 
Oliver R. Moffet, of Joplin, MO. It consists of a series 
of pokers arranged to be operated from the side, and to 
be thrown inward and upward by a shaft turned by a 
crank, the pokers being arranged in connection with a 
shovel or plunger, to obviate the necessity of standing 
in front of the fire when stirring or poking it. 

A feed grinder has been patented by 

Messrs. Isaac and James C. Jay, of Arapahoe, Neb. 
With the frame and hopper and its support is a recipro- 
cating grinding plate and a rocking grinding cylinder, 
with cranks and driving mechanism arranged to grind 
the grain as it passes between the plate and cylinder, 
the machine being simple in construction, but readily 
adjustable to grind different kinds of grain. 

A mechanical movement has been pa- 
tented by Mr. August C. Amepon, of Clark's Grove, 
Minn. It consists in an annular internal gear supported 
on a suitable frame, with shaft journaled axially to the 
gear and having a gear wheel, between which and the 
annular gear is placed a traveling pinion on a tumbling 
rod connected with the driving shaft by means of a uni- 
versal joint. 

A supporting column for drilling ma- 
chines has been patented by Mr. Miflard F. Smith, of 
Weir City, Kansas. The operating mechanism of the 
machine is carried by a single post, which is so arranged 
that it may be swung upon screws, by which it is sup- 
ported and upheld without in the least interfering with 
the rigidity of the connections, the machine being more 
eepecially applicable for the drilling of coal. 



An apparatus for preserving eggs forms 

the subject of two patents issued to L. Adelle Hapgood, 
of Randolph, N. Y. It consists in a tilting case con- 
taining trays made of slats, in which are fitted com- 
parted frames made shorter than the trays and arranged 
to slide therein, there being yielding cushions at the 
ends of the trays for preventing the breaking of the 
eggs, so they may be readily tamer' for preservation, 
and stored or shipped. 

A fence building machine has been 
patented by Mr. W. H. Harry Fauber, of Marshfield, 
Ind. This invention provides a light, portable hand 
fence building machine, wherein the tension upon the 
wires employed to bind the pickets to place may be 
varied as desired, and also provides a novel form of 
twisting attachment and an operating mechanism there- 
for, means for accurately adjusting the pickets as to 
height, and other novel features. 

An apparatus for dyeing skeins has 
been patented by Messrs. Charles Meadowcroft and 
Peter Denanhouer, of Philadelphia, Pa. It is calculated 
for dyeing skeins of silk, wool, etc., and made to readi- 
ly govern the number of revolutions of the carrying 
frame, while the latter will be automatically elevated 
from the vat when the set number has been reached, 
the frame being adjustable to any size of skein, and 
designed to carry them so they will not become tangled. 

The ventilating of tobacco curing houses 
forms the subject of a patent issued to Mr. Nelson 
Bruette, of Jefferson, Wis. The general features of 
construction called for by this invention are close sides, 
with base ventilators fitted therein, a turret ventilator, 
with rotatable body having opposite closed and open 
sides, with pivoted vanes and means for raising and 
lowering them, whereby a downward or upward 
draught may be induced throug'i this curing house by 
arranging the vanes and the base ventilators. 

A machine for casting and finishing 
type has been patented by Messrs. Leon and Auguste 
Foucher, of Paris, France. Combined with a carriage 
which slides on a fixed block are knives or cutters to 
cut or trim the top and bottom sides of the type, the 
carriage having a jaw which, together with the top 
cutting knife, carries the type to the bottom cutting 
knife, a plunger being pressed downwardly by a lever 
acted upon at its one end by a cam track, with other 
novel features, for making type ready for use. 

A pneumatic clock has bjeen patented 
by Mr. Rudolf C. Wittmann, of East New York. Com- 
bined with gearing operated by weights are two wheels 
revolved at intervals by the gearing, rods or bars being 
connected with the wheels, and tubes having compres- 
aible bulbs, vhich can be compressed by the rods, com- 
pressible >al1s at the other ends of the tubes carrying 
the bulbs, and mechanism connected therewith to re- 
volve the whe^'ls, with other features, whereby a num- 
ber of hands on different dials can be operated from r 
single clock. 



N£W BOOKS AND FUBIIGATIONS. 

A Systematic Handbook of VoLrME- 
TRic Analysis. By Francis Sutton, 
F.C.S., F.I.C. Fifth edition. Phila- 
delphia • P. Blakiston, Son & Co. 1886. 
Pp. 491. 90 illustrations. 

We need only say that this work is welcome as 
bringing Sutton's Volumetric Analysis down to date. 
The original book has been so long the standard, and is 
so well known, that description seems hardly neces- 
sary. Under the section devoted to gas analysis, one 
of the most valuable features of the work, we find the 
Hempfel and one or two other recent apparatus de- 
scribed. The production of new and revised editions 
of standard works is a movement in the right direc- 
tion, provided they are well in advance. The determina- 
tion of carbonic acid in air has so very recently been 
satisfactorily worked upon, that we can pardon the 
little said upon this subject. 

Tables for the Determination of 
Common Minerals. By W. O. 
.Crosby. Boston : J. Allen Crosby, 
1887. Pp. 74. 
This work is. a useful one, but its utility would be 
enhanced had it been extended to include more min- 
erals. The tables are strictly determinative ones, and 
the characteristics of the different species are given in 
columns, in the order of morphological, physical, and 
chemical properties. All the tests represented under 
these three heads are what may be termed working or 
field tests. A careful review and description of these 
methods precedes the tables. A list of apparatus and 
reagents especially for blowpipe work comes next. A 
synopsis of the rational classification of minerals into 
sub-kingdoms, and these into classes, is given. Next 
comes a general empirical classification, founded en- 
tirely on luster, color, streak, and hardness, and re- 
ferred by page numbers to the tables. The tables fol- 
low, the first column of which c ntains an analytical 
key, by which the empirical classification is continu- 
ally referred to. The remaining columns of the tables 
cover species name, composition, luster, color, streak, 
hardness, tenacity, specific gravity, form, cleavage, 
other properties, and confirmatory chemical tests. In 
reducing the role of chemistry to the subordinate one 
of confirmation the author has done wisely, as the aim 
of the student of mineralogy should be to recognize 
minerals by their appearance and external characteris- 
tics. A useful note on how to use the tables, and an 
index of the 189 minerals described, ends the work. 
We regard it aa an admirable effort in a somewhat 
neglected field, and should hail the appearance of a more 
comprehensive treatise on the same lines with much 
pleasure. 

L'Anne:^ Electrique, ou Expose An- 
nuel DES Travaux Scikntifiqtjes 
DES Inventions. By Ph. Delahaye. 
Baudry & Co., Publishers, 15 Rue St 
Peres, Paris, France. Pp. 380. 
This work is a review of the progress made in the ap- 
plication of electricity to the arts and Industries during 
the year 1886. The book appears to be carefully pre- 
pared, and is written in an agreeable style. It is 
divided into several divisions, treating of such themes 
as electric lighting batteries, the telegraph and tele- 



phone, electricity in the atmosphere, electricity afl em- 
ployed In medicine and on railroads, and its uses as a 
motive force on tram cars, etc., electrolysis, metallurgy, 
etc. It presents much information in a practical form, 
suitable for ready use and reference. 

* * Any of the above books may be purchased 
through this office. Address Munn & Co., 361 Broad- 
way, New York. 
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We are sole manufacturers of the Fibrous Asbestos 
Removable Pipe and Boiler Coverings. We make pure 
asbestos goods of all kinds. The Chalmers-Spence Co.. 
419 and 421 East 8th Street. Kew York. 

For Saie-Patent No. 274,690. " A new article of 
manufacture— a batting, wadding, or quilting made of 
paper.' Address Thomas M. Willey, Hartford, Conn. 

Richard H. Young, WeEtborou^h, Mass., dealer in 
every vanety of article pertaining to chicken raising, 
hens laying, egg testing, etc. Send for circular. 

We desire the services of a thoroughly competent man 
to take the place f our present secretary, who is obliged 
t retire on account of ill health, and to a?sist in general 
management. Experience and flrst-claf:' ' ii&iness quali- 
fl *ations will be required, and to the right person excel- 
I nt inducements will be offered. Great Western Mfg. 
C ■. mill furnishers and manufacturers ot general ma" 
chinery, Leavenw rth, Kans. 

If an iavention has not been patented in the United 
States for m'^re than one year, it may still be patented in 
Canada. Cost for Canadian patent. $10. Various other 
foreign patents may also be obtained. For instructions 
address Munn & Co., SciBNTinc American patent 
agency, 361 Broadway, New York. 

The Enowles Steam Pump Works, 113 Federal 
St., Boston, and 93 Liberty St., New York, have just is- 
sued a new catalogue, in which are many new and im- 
proved forms of Pumping Machinery of the single and 
duplex, steam and power type. This catalogue will be 
mailed free of charge on application. 

Vis(ift.~No screwing. T. C. Massey, Chicago, IlL 

Fov the latest improved diamond prospecting drills, 
address the M. C. Bullock Manfg. Co., 163 Lake St., 
Chicago, DL 

Link Belting and Wheels. Link Belt M. Co., Chicago. 

The Hailroad Gazette, handsomely illustrated, pab- 
lished weekly, at 73 Broadway, New York. Specimen 
copies free. Send for catalogue of railroad books. 

Protection fw Watches. 
Anti-magnetic shields— an absolute protection from all 
electric and magnetic influences.' Can be applied to any 
watcn. Experimental exhibition and explanation at 
"J nti-Magnetic Shield & Watch Case Co.," 18 John St., 
New York. F. S. Giles. Agt., or Giles Bro. & Co.. Chicago, 
where full assortment of Anti-Magnetic Watches can 
be bad. Send for full descriptive circular. 

Woodvi orking Machinery of all kinds. The Bentel & 
Marged^ut Oo.. 116 Fourth St., Hamilton, O. 

Guild & Garrison's Steam Pump Works, Brooklyn, 
N. Y. Pumps for liquids, ^ir, and gases. New cataloeue 
now ready. 

Presses A Dies. Perracute Mach. Co., Bridgeton, N. J. 

Nickel Plating.— Sole manufacturers cast nickel an- 
odes, pure nickel salts, polishing compositions, etc. $100 
**Httle Wonder." A perfect Electro Plating Machine. 
Sole manufacturers of the new Dip Lacquer Kristaline. 
Complete outfltf or plating,etc. Hanson, Van Winkle & 
Co., Newark, N. J., and 92 and 94 Liberty St.. New York. 

Iron Planer, Lathe, Drill, and other machine tools of 
modern design. New Haven Mfg. Co., New Haven, Conn. 

Timber Gaining Machine. All kinds Woodwork- 
ing Machinery. C. B. Rogers & Co., Norwich, Conn. 

Supplement Catalogue.— Persons in pursuit of infor- 
mation of any special engineering, mechanical, or scien- 
tific subject, can have catalogue of contents of the Sci- 
■NTiFic AMEKICAX SUPPLEMENT sent to them free. 
The SUPPLBHENT contains lengthy articles embracing 
the whole range of engineering, mechanics, and physical 
science. Address Munn & Co.. Publishers. New York. 

Iron, Steel, and Copper Drop Forgings of every de- 
scription. Billings & Spencer Co^ Hartford, Conn. 

Steam Hammers, Improved Hydraulic Jacks, and Tabe 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

60,000 Mner son's 1886 1^" Bnok of superior saws, with 
Supplement, sent free to all Sawyers and Lumbermen. 
Address Emerson, Smith & Co., Limited, Beaver Falls, 
Pa.. U. S. A. 

Hoisting Engines, Friction Clutch Pulleys, Cut-oflf 
Couplings. D. Frisbie & Co., 112 Liberty St., New York. 

" How to Keep Boilers Clean." Send your address 
for free 8S page book. Jas. C. Hotchkiss, 93 John St.. N. Y. 

The Holly Manufacturing Co., of Lockport, N. Y., 
will send their pamphlet, describing water works ma- 
chinery, and containing reports of tests, on application. 

liiagara Steam Pump. 20 years before the public. 
Always first premium. Adapted for all purposes. 
Norman Hubbard, Manufacturer, Brooklyn, N. Y. 

Manufacturers' Advertising Bureau, 8 Broad St., N. 
Y. Benj. R. Western, Treas. Managers of advertising 
for firms. 20 years* experience. Best references. 

Machine drawing and designing. A. E. Mansfield, 
Chicago. 

Rollstone variety lathe— bores, beads, and turns at the 
same time. Rollstone Machine Co., Fitchburg, Mass. 

Iron and Steel Wire, Wire Rope, Wire Rope Tram- 
ways. Trenton Iron Company, Trenton, N. J. 

The 9th edition (SSd thousand) of " Trautwine " ap- 
peared in March, 18S5. It was larger than its immediate 
predecessor by over 150 pages, tbe new index alone being 
more than twice as large as that of the 8th edition. 
Many of the old articles were modernized, and many 
new ones added. The present edition contains still 
further improvements. 

Astronomical Telescopes, from 6" to largest size. Ob- 
servatory Domes, all sizes. Warner & Swasey, Cleve- 
land, O. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Workfl, Drinker St., Philadelphia, Pa. 

Send for catalogue of Scientific Books for sale by 
Huno & Co.. 361 Broadway, N. Y. Free on application. 
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HINTS TO CORRESPONDENTS. 

Names and Address mast accompany all letters, 

or no attention will be paid thereto. This is for our 

information, and not for publication. 
Relereuces to former articles or answers should 

give date of paper and page or number of question. 
Iiiqiiirles not answered in reasonable time should 

be repeated; correspondents will bear in mind that 

some answers require not a little research, and, 

though we endeavor to reply to all, either by letter 

or in this department, each must take his turn. 
Special W^rttten luformatlon on matters of 

personal rather than general interest cannot be 

expected without remuneration. 
SclentiUe American Supplements referred 

to may be had at the office. Price 10 cents each. 
Books referred to promptly supplied on receipt of 

price. 
Hffinerals sent for examination should be distinctly 

marked or labeled. 



(1) Copper asks how to stick copper 

coins to a plain board. A. Use shellac or sealing wax, 
applying it to the board and pressing down on it the 
heated coin. If you refer to the trick, see Supplement, 
No. 279. 

(2) T. D. McC. writes : I want to use 

some electric light carbons in a sal ammoniac battery. 
Will nitric acid be a good thing to remove the thin 
coating of copper from the carbon? Or, if not, what 
will? A. It is the best, and will be very eflfectual. Do 
the work out of doors, on account of gas evolved. 

(3) J. P. asks : Will you please give 
receipt in your next issue to make a whitewash that 
will stand the weather, and also what to color with to 
make a deep slate color? A. Slake ^ bushel lime, 
strain, and add a peck of salt dissolved in warm water, 
3 pounds ground rice put in boiling; water and boiled to 
a thin paste, j^ pound powdered Spanish whiting, and 
a pound of clear glue dissolved in warm water. Mix 
these well together, and let the mixture stand for several 
days. Keep the wash thas prepared in a kettle or port- 
able furnace, and when used, put it on as hot as possi- 
ble, with painters* or whitewash brushes. Color to suit 
by adding sparingly of a dry pigment. 

(4) W. F. C. asks how many Leclanche 

cells it ought to take to ring a bell through about 900 
feet of No. 12 galvanized wire with good ground connec- 
tions at each end. Can I ring a bell with a ground 
circuit? A. Two Leclanche cells should suffice. You 
can use a ground connection. 

(5) L. v., Sacramento, Cal., asks : 1. 
Can you tell me a simple, inexpensive way of prepar- 
ing India ink so that it will keep in a liquid state, 
without becoming mouldy or losing any of its qualities? 
A. The addition of a few drops of oil of cloves, oil of 
almonds, or carbolic acid will prevent its becoming 
mouldy, and it may thus be kept a long time; there is 
no good way o^eeping it permanently liquid. 2. I 
have a glass itikstand with a brass hinged cover; by 
an accident the cover was detached from the stand; can 
you tell me how to make a paste that will unite them? 
A. Use plaster of Paris. .3. Can you tell me how to 
make lather for cleaning windows that is merely rubbed 
on the glass, and when dry brushed off? A. Mix 1 part 
of olive oil, 1 part of spirit of sal ammoniac, 2 of lime, 
and 1 of water to a thick paste. 4. What colors unite 
to f omi the color of gold? A. Use a combination of 
yellow and red until the desired shade is attained ; the 
peculiarity of gold is its metallic luster, which of course 
cannot be obtained by any combination of tints. 

(6) C. G., Baltimore, Md., asks : How 

can I restore the pliability of gas gum bags that have 
become hard? A. To a limited extent rubber can be 
restored by immersion in coal oil. 

(7) H, E. B. writes : I have two powder 

horna that have been hanging in a cupboard for some 
timq. On looking them over recently, I find that 
there are several holes eaten or bored through them. 
The holes are about one-eighth inch in diameter, and 
look like the work of the apple tree borer, but no insect 
was visible. Can you explain what made the holes? A. 
Professor Howard, of the Department of Agriculture, 
Washington, says that objects made of horn are not 
infrequently subject to the attacks of insects of va- 
rious orders, and notably of Coleoptera of the families 
Dermestidse and Ptinidse. The latter family (i. £., those 
species which have been observed to bore in horn) are 
too small for the size of the holes mentioned, but this 
eize agrees very well with the. holes made by species of 
the genus DermesteSy and among the various species of 
this genus, D. vulpirms is most likely to have done the 
mischief. An accurate determination of the species in 
question is not possible, however, without seeing the 
specimens themselves. Frequent handling of objects 
made of horn, or exposing them to sunlight, will ef- 
fectually protect them. 

(8) Z. R. B. asks the best present 

method of japanning tin trousers buttons in large 
quantities. A. Tin buttons to be japanned should llrst 
be heated on sheet iron pans just hot enough to oxidize 
the tin slightly without melting it. This is to make the 
japan stick, as it is liable to crack ofE from bright tin. 
For dip work string the buttons on fine wire stretched 
across a bow made of larger wire, a hundred or more on 
a string. Make the bow with a loop to hang by. 
Heat the strung buttons, in the oven and dip in a long 
trough of Japan varnish thinned with turpentine to 
the proper consistency for the work. Hang the bow 
on a hook in the oven and touch the beads on 
the buttons with a wire to draw off the excess of 
Japan varnish. Bake at a temperature suitable 
for the kind of varnish used, say 250" to 280" Fah. 
For a finer finish the buttons should have two coats, 
the first a very thin one and the second a thicker and 
better varnish. There is a hand way used by placing 
the buttons on little studs made of wire set in a piece 
of board or sheet iron, the studs having shoulders to 
hold the buttons at the top, so that the varnish can be 
put on with a brush, which enables the use of a stronger 
varnish thinly laid on. Bake the buttons on the pins. 



(9) J. I. B. asks how to get the con- 
densed steam or water that drains from the heating 
pipes of a|factory back into the boiler again by some au- 
tomatic method. The drain pipes are several feet above 
the water level of the boiler, and there is a check 
valve near the boiler, but the water will not go back. 
A. We fear that you have not given the full pressure 
of the boiler to the coils, as in a return system of several 
feet above the water line you should have a perfect cir- 
culation through your coils, and the condensed water 
should flow back to the boiler - by gravity. To accom- 
plish this in a satisfactory manner the steam pipe should 
be large and the valve wide open; the steam connections 
with the coils should also be proportionately Jarge, and 
the valves always wide open when steam is required 
on the coils. Every coil should have an air valve, to 
avoid frequent blowing out to free Che system of air. 
If your pipe work is defective in its proportions, so that 
you cannot carry the full pressure into the coils, 
you may have to consider the cost of enlarging the 
pipes or of adding a return steam trap near the boiler, 
which will overcome the difficulty, at a cost of about 
$150. 

(10) J, W. K. writes : I have a great 

number of articles made of cold rolled steel, about 2 
inches or 3 inches long, % inch wide, and varying from 
a fiftieth to one hundredth of an inch in thickness.^ The 
steel is of good quality. I want to harden them 
tolerably straight. When heated and plunged in 
water or oil. they are curled and cockled in all 
shapes. What is also the best method] of tem- 
pering these articles? A. The hardening of thin 
pieces of steel of the character described should be 
done by dipping each piece separately and vertically 
into the water or oil. No miscellaneous dumping will 
bring them out straight. A pot of lead at full red or cherry 
red heat is the best for heating. Dip each piece vertically 
in the lead, and also vertically to harden. If a sand 
bath is used for heating, there is much trouble in pick- 
ing out such thin hot pieces without bending. If the 
pieces are of such form as to be strung on wires half a 
dozen at a time, the process becomes less tedious. A 
method of hardening between cold surfaces of iron for 
perfectly flat and thin work has been practiced with 
good results where hardness and flatness are required. 
If a full spring temper only is required, the pieces may 
be hammered flat after bluing, as in the saw trade. 
Possibly, if the pieces are now made from the rolled 
steel without annealing before heating for hardening, 
you will find your trouble in regard to curling, ^e do 
not think it possible to heat rolled tJbin steel ^nd harden 
it without previous annealing by any known method, 
other than by compression between cold dies. 

(11) T. H. B. writes : I am building a 

launch 20 feet long, 26 inches beam, 6 inches draught, 
very fine lines, and wish to fit with twin screws. What 
diameter and pitch would be most suitable, and what 
speed could I probably obtain with 4 horse power? 
Could I use two De Bay propellers on above boat with 
any g^in Inspeed pver Thornycroft's or other makes? 
If so, what diameter, pitch, and speed would be best? 
What is the highest speed at which 2 and 4 inches diame- 
ter cast steel bevel gear wheels can be run with safety 
and economy, if accurately cut? A. As your boat is of 
very shallow draught, you will have to immerse the 
screws below the keel for good effects. Use a pair of 
12 inch wheels, right and left blades, 30 Inches pitch. 
You should be able to obtain a speed of 8 miles per 
hour with 4 horse power, and will need to make 325 
turns per minute for this speed. Steel gearing on 
shafts 3 inches diameter with 5 inches driver, giving 
the engine 195 turns per minute, will give effective ser- 
vice. We do not recommend the De(Bay propeller screw; 
it is too complex. The Thomycrof t is good, but not in 
use for yacht launches. The plain radial wheel, with 
2 or 3 blades, has been most approved in late practice, 

(13) C. Gr. Van B. asks : 1. What is the 

best method of soldering the ends of fine copper wire 
together, especially for use in the secondary coil of an 
induction coil? A. Silversolder with vitrified or melted 
borax as the fiux is the best material. You will find 
it a very delicate piece of soldering to unite sucfa,fine 
wires. You must use a blowpipe. 2. What are the objec- 
tions, if any, to using resin as a fiux for such purposes? 
A. Besin is the best ordinary fiux for use on apparatus 
where it will make the solder take hold. Soldering 
acid should be avoided if possible. The following is 
recommended as a substitute: Lactic acid 1 ounce, 
glycerine 11 ounces, water 8 ounces. 3. How to re-tin 
soldering coppers. A. File them to a clean, even 
point, filing until no pits or depressions are left in the 
faces. Heat them to a fair temperature, rather hot, dip 
for an instant in a solution of sal ammoniac, and then 
rub on a block of solid sal ammoniac with some solder. 
Turn the iron around continually. Or for the block 
of sal ammoniac you may Bubstitute a brick, into which 
you have made a slight depression and put resin and 
some solder in it. Rub the point up and down against 
the depression until tinned. 

(13) J. H. B. asks how to increase the 

strength of a magnetic horseshoe magnet and keep it 
strong. A. You may preserve its strength by keeping 
its armature in contact with its poles. This will hardly 
Increase its strength ; you will do well if you can pre- 
serve it unimpaired. * 

(14) G. R. T. writes : I have a tennis 

racket on which the stringing is getting a little loose, 
but not enough to have it restrung. Please let me 
know whether there is any varnish I can put on to 
makethemcontract, or what I can do to tighten them 
without taking it apart. A. Oiling the strings with 
linseed oil is effectual to a certain extent. Bestringing 
is the only good and certain cure. 

(15) G. S. writes : I have seen an acid 
used for cutting steel, for making steel dies deeper, and 
giving a dead finish to the work. What seemed strange 
to me was that it would not touch the steel until it was 
touched with a piece of zinc. A. It is dilute nitric acid, 
1 to 10 with water. The zinc is used to establish a 
galvanic current, which starts the acid into action on the 
steel. It must be brought for a very short time into 
contact with the steel and acid. 

(16) F. N. D. asks : Why are the years 

1800 and 1900 not leap years? A. The true solar year 



in length is 865 days G hrs. 48 mln. 46*054 sec. HenCe 
the correction by adding one day in every four years 
overcorrecta it, and the annual excess of 11 miu. 13*946 
see. amounts in a century to about eighteen hours, or 
in four centuries to three days. Therefore, a further 
correction is introduced by making but one out of four 
centurial years a leap year. This is so nearly correct 
that an error of only one day in 3,326 years is intro- 
duced. Those centurial years are leap years, the first 
two digits of whose numbers are divisible by four with- 
out a remainder. 



TO IKVEKT0B8. 

An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating the securlns of patents, either at home or 
abroad, are invited to write to this ofQce for prices, 
which are low. in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO.. office SCIENTIFIC AMBBIGAN, 361 Broad- 
way, New York. 



INDEX OF INVENTIONS 

For wrhlcli I<etters Patent of the 
United State* ivere Granted, 

March 29, 1887, 

AND EACH BEARING THAT DATE. 

ISeenoteatendofliBtaboutcopiesofthese patents.] 



Acoustic apparatus, electro. A. A. Knudson. 

AddlDK machine, B.l4\ Smith 

ARrlcultural purposes. Implement for, C. La Dow. 

Animal exterminator, W. H. Lelnlnser 

Animal trap guard, W. R. McCracken 

Annunciator and shunt circuit therefor, J. A. 
Barrett 

Ant trap, S. A. Haines 

Automatic lubricator, T. W.Hugo 

Automatic lubricator, J. Patrick 

Bag catch, Relnlsch & Ochse 

Bajcs or satchels, strap loop for, G. Relnlsch 

Banjo, A. C. Fairbanks 

Bar. See Clothes tmr. Grate bar. 

Barrel cover, Broemser A Bradshaw 

Bath tub and wash basin, O. Hammersteln 

Baths, process of and means for preparing medi- 
cated, M. F. B. Bice 

Battery. See Galvanic battery. 

Bed, wardrobe, L.G. Kellogg 

Belt reel. B.J. Worden 

BendiUK machine, M. Kennedy 

BlcyGle4antern,.Prlndle & Koyl 

Bit. See Bridle bit. 

Blacking holder, J. F. Wood 

Blind, window. Snell & Van Slyke 

Block. See Paving block. Sheave block. Snatch 
block. 

Board. See Bulletin board. Wash board. 

Boiler. See Steam boiler. 

Boiler cleaner and water heater, A. H. Crockf ord. 

Boiler furnace, steam, J. Anderson 

Boiler furnace, steam, J. Ham 

Books, machine for cutting Index steps in blank, 

C. Seybold 

Boots, machine for buttoning, J. Keith 

Boots, mechanism for the manufacture of rub- 
ber, C. F. Parker 

Boots or shoes, machine for marking vamps for, 

A. F. Preston 

Bottle, H. I. Leith 

Bottle stopper, W. H. Redlngton 

Bottle stopper, N. Schwab 

Box. See Journal box. 

Box, J. W. Sprowles 

Box for holding rutfling, A. H. Bngel 

Brake. See Car brake. Machine brake. Power 

brake. Vehicle brake. 

Bralce apparatus, B. H. Lapage 

Brake mechanism, fluid pressure automatic, G. 

Westlnghouse, Jr , „ 

Bridge, truss suspension, W. H. Haynes 

Bridges, composite pier for, A. Borneman 

Bridle bit. C. E. Helnze 

Bridle, M. E. Zeller 

Brush.J.A. Williams 

Buckle, harness, M.E. Zeller. 

Buckle or fastening device, automatic, E. Buch- 

holz 

Bulletin board and broom holder, combined, M. 

W.Mahar 

Bung extractor, P. Gbristman 

Bustle spring, J. Bowers..- 

Button, cuff, G. B. Adams 

Button fasteners, machine for making, A. M. 

English 

Button trimming, C. Seel 

Buttons, machine for making, L. E. Chace 

Buttons, machine for making, L. P. Warner 

Callsthenlc apparatus,. C.Brunner 

Camera. See Photographic camera. 

Candy and process of maauf acturlng the same, G. 

D. Moffat (r) 

Cap. See Sewer cap. 

Car brake, J. C. Schumacher 

Car brake, automatic. J. S. Slerrett 

Car brake, electric, E. A. Sperry 

Car brakes, slack adjuster for, Corson & Crane — 

Car, railway, W. Marky 

Car replacer, A. McLeod 

Car seat, M. N.Forney 

Car seats, reversible back for, O. B. Lehndorff 

Car, stock, G. D. Burton 

Car strap, A.Brandon 

Car wheels, moulding, J. J. Carr 

Cars, gate opening device for dumping, G. Wart- 

tinger 

Carbon dioxide, process of and apparatus for 

making, S. Cabot 

Carriage or wagon Jack, H. Secco 

Carriage top, G. T. Cooley 

Carrier. See Cash carrier. Trace carrier. 

Cart, road. Straight & Jameson 

Cartridge loading machine, G. M. Peters 

Case. See Show case. Watch case. 

Cash oarrler, Flagg & Claflln, Jr 

Cash register, W. C. McOill 



360,808 
300,118 
860,810 
860,233 
360,235 

360,366 
960,298 
Sa),U7 
360,243 
360,113 
360,112 
S6O,0O5 

360.201 



860a73 

360,022 
360,399 
360,«« 



360,335 
860,058 



360.145 
360,079 



360,330 
360,021 

360,242 

360,325 
360,102 
360,246 
360,055 

360,366 
360,212 



360,070 
360,347 
360,273 
360,296 
360,193 
360.190 
360,192 



360.136 
360,368 

860,004 
360,329 
359,997 
360,367 
859,994 



10,822 



360,660 
360,400 
360,033 
360,320 
360,14S 
360,231 
360,370 
360,137 



360,361 



360,116 
360,306 



360,180 
360,043 



860.006 
360,360 



Casket covers, etc., fastening device for, A. E. 

Lockhan 360,315 

Centrifugal separator. J. Evans 360,342 

Chair. See Surgical chair. 

Charcoal kiln, J. E. McNaughton 360,238 

Chimes releasing mechanism, R. B. Carr 360,203 

Chimney, J. E. Twiname 360,333 

Chopper. See Cotton chopper. 

Churn, O. Hilton 860,299 

Chum dasher, M. O. Dolson 360,2a!l 

Cider mill grinder and press, W. Seymour 360,3.31 

Cigar machine, J. Prangley 360,046 

Cigar tips, devicd for drying and perforating, T. 

Karuti 360J02 

Cleaner. See Boiler cleaner. Grain cleaner. 

Clevis, F. Kirkpatrick 360,023 

Clock, alarm, A. B. Hawley 360,346 

Clock, burglar alarm, C. E. Burnham 860,338 

Clock, primary electric, Abell & Gifford 860,078 

Clock, secondary electric, W. B.Harvey 360,092 

Clothes bar, bracket, E.G. Hiscock 360,386 

Clothes drier, G. J. Capewell 360,276 

Clutch, T. Rogers S60,.398 

Clutch, T. Wehner 360,263 

Coach pad, F. C. Kimball 360,361 

Coffin handle. W. Hamilton 360,018 

Coffin lowering attachment, B. W. Newlove 360,239 

Collar and necktie fastener. A. Lucasse 360,166 

Colter coupler plate, T. Meilile 360,034 

Column for buildings, A. Blaser 360134 

Comb. See Curry comb. 

Condenser, smoke, B. Roberts 360,053 

Conduit for underground conductors, Loesner & 

De Bravura 360,316 

Conveyer, J. M. Dodge 360,841 

Conveyer apparatus, G. C. Blickensderfer 359,901 

Cork pressor, Crouse & Lewis 360,340 

Corn cutter, R. Godfrey 360,319 

Corn husking and crushing machine, E. A. Porter 360,044 
Corn splitting and crushing machine, E. A. Por- 
ter 360,046 

Corset, I. Newman 360,333 

Cotton chopper and cultivator, combined, C. L. 

Ferriott... 360,314 

Cotton condenser, A. G. McGehee 360,336 

Coupling. See Pipe coupling. Tube coupling. 

Cultivator, T. J. Brown 360.274 

Cultivator, M. Danes 360.281 

Cultivator, sulky, J. L. Ingersoll 360,800 

Cultivator, P. E. Kirven 360.304 

Cultivator, listing, W. R. Wilson 360,384 

Cultivator, pulverizing, J. L. Paynter 360409 

Gup. See Grease cup. 

Currycomb, O. Jenness 360,301 

Cut-off, automatic, E. Thomson ^,124 

Cut-off, electro-magnetic, E.Thomson 360,123 

Cut-off for water pipes, W. G. Browne 360,13? 

Cut-off for water pipes, automatic, W. G. Browne. 360,085 

Cut-offvalve, automatic, W. G. Browne 360,140 

Gutter. See Corn cutter. Fodder cutter. 
Cutting flexible material, apparatus for, F. A. 

Fowler 360,149 

Cyclometer, O. B. Beach 860,309 

Dial repairing tool, G. Teske 360,253 

Die for shaping arch bars, M. Kennedy 360,099 

Ditching machine, L. A. Desy 360,282 

Door check, pneumatic, 6. S. Perkins 360,042 

Dress shield and making the same, G. A. Close.... 360,143 
Drier. See Clothes drier. Malt drier. 
Drilling machines, frame for power, J. S. Wallace 360,183 
Drilling machines, supporting column for, M. F. 

Smith' , 360,177 

Drilling tools, box coupling for, A. W. Lewis 360,313 

Dropper. See Fertilizer dropper. 

Dumbwaiter, M. J. Lawlor 360,037 

Dumping apparatus, portable, G. Warttlnger 860,360 

Dust collector. R. Whitehill 360,139, 300,130 

Bar drum, artiflcial, E. A. Williams 360,074 

Earring, E. A. Straat 360.896 

Egg preserving compound, N. G. Jurgens 360,350 

Egg tester, M. Sexsmith 360.176 

Eggs, apparatus for preserving, W. N. Candee 360,202 

Electric circuit controller, automatic, T. P.. Go- 

nant 360,375 

Electric distribution, system of, E. Thomson, 

360,123, 360.135 

Electric indicator, V. K. Fitch 360.381 

Electric furnace, E. H. & A. H. Cowles 360,144 

Electric lights, apparatus for suspending, Nichols 

ACoombs, Jr 360,040 

Electric machine, dynamo, Walter & Batchelor, 

360,258, 360,259 
Electric machines, armature for dynamo, W. A. 

Leipner 360,030 

Electric motor, F. E. Fisher 360,216 

Electric signal system, C.Lambdln 360,036 

Electric sole. F. B. Wallis 360,127 

Elevator, G. B. Bergen 360,270 

Elevators, device for controlling the operation of, 

G. H. Reynolds 360,248 

Embankment protector, A. M. Kanters , 360,236 

End gauge or siding Jack, C. Dunbar 360,088 

End gate, wagon, J. T. Wiley 360,072 

Engine. See Steam engine. 

Engine, J. A. Lidback 360,363 

Extractor. See Bung extractor. 

Fabrics and other sheet materials, method of and 

mechanism for testing, S. D. Locke 360.103 

Feed water heater, C. H. Holt 360,349 

Feed water heater and purifier, E. G. T. Colics.... 360,207 

Fence, W. A. Holmes 360,155 

Fence, I. B. Mahon 360,318 

Fence machine, J. P. Brown 360,401 

Fence machine, G. W. Williams 360.189 

Fence post, L. F. & B. C. Wickers 860,187 

Fence wire tension device, J. L. Braffett 360,083 

Fence wires, device for twisting. J. L. Braffett . , . 360,064 
Fertilizer dropper and hill former for tobacco 

plants, combined, Coghill & Unselt 360,305 

File for letters, papers, bills, etc., V. Heilbrunn... o60,^l48 

Fire escape, S. G. Underwood, Sr 360,333 

Fire extinguisher, automatic. J. Glapp 360,148' 

Fire lighter, M. A. Foster 360,383 

Fires, life-saving net for use at, H. Bonner 860 083 

Fish, transporting live, W. G. Murphy 3eo,.191 

Fishing, artiaclHl bait f or, W. A. Cooke 360,3^« 

Flour receptacle and sifter, combined, F. A. 

Tyler 360,065 

Fodder cutter, Gould & Spencer 360,010 

Fruit Jar, D. B. Ashby 360,131 

Fruit Jar cover, L. P. R. Le Compte 360465 

Furnace. See Boiler furnace. Electric furnace. 
Straw burning furnace. 

Furnace, B. W. Vanduzen , 360.183 

Gauge. See End gauge. 

Gauge for mouldings, W.T. Farrell 360.313 

Galvanic battery, P. Jablochkoff 860.158 

Galvanic battery solution, W. P. Kookogey........ .360,031 

Garment supporter, M. T. Jones 360,224 

Gas generator, A. Ordonez y Ponce 360,340 

Gas meter, Langlais & English 360)026 

Gas producer, Herrick & Topham 860,232 

Gas regulator, J, A, Lyon 360,388 
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Gate. See End gate. 
Generato.r., See Gaa generator. 

Glass mouW. E.G. A. Witt 360.076 

Glove, J. Blomstrom 360,136 

Glove fastener, S. Porter .360,110, 36«,111 

Governor, steam, D. A. Woodbury 360,336 

Grading ditches, leveling instrument for, E. 

Relchenbach 360,247 

Grain cleaner. L. Prevost 360,361 

Grain drills, clearing attachment for, W. H. 

Mitchell 360.328 

Grate bar, E. W. Vanduzen ;«0,067 

Grease cup, J. B. Dunnioan 360,379 

Grinding mill feeder, M.'N. Elwell 360,284 

Guard. See Animal trap guard. 

Halter, E. R. Michaelis 360,036 

Handle. See Cofiin handle. 

Harrow, A. Byington 359,996 

Harrow, disk, C. La Dow 860,352 

Harrow, wheel or disk. Ji.. G. Hill 360.09.3 

Harvester, J. F. Steward 360,120 

Harvester, grain. A. Stark 360,061 

Harvesters, tilting (Tevrce for, J. Keller ..." 360,226 

Harvesting machine, corn, C. W. Wardwell .... 360,069 

Hawse and deck orpe stopper, R. La very o60.164 

Hay rake, horse, H. Myers 360,039 

Heater. See Feed water heater. 
Heating and cooling buildings, electrical appara- 
tus for, E. H. Johnson 360,223 

Hog cholera remedy, B. H. Roberts 360,363 

Holder. See Blacking holder. Rein holder. 

Horse detacher, W. W. Philips 360,324 

Hose storing and drying device, C. H. & C. A. 

Favel 360.006 

Hydrant, D. T. Perkins 300,245 

Indicator. See Electric indicator. 

Induction coil, O. T. Blathy 360.198 

Ingots, apparatus for loading and unloading, F. 

Le Blond 360,028 

Insulator, W. F. Locke 360,364 

Intestines, machine for cleaning, Davis & Aberle, 360,001 
Jack. See Carriage or wagon jack. 
Jar. See Fruit jar. 

Jewelry, ornamentinB. W. C. Edge 360,283 

Journal bearing, adjustable, T. W. Shepherd 360,117 

Journal box, T. McGrath 360.237 

Kiln. See Charcoal kiln. 

Knifepolisher and cleaner. J. B. Riley 360,174 

Knitted garment, J. Holmes 360.094 

Lamp and socket, electric, C. G. Perkins 360,244 

Lamp, electric arc, Crowdus & Sutton 360,377 

Lamp, electric arc, Ij. Hanson 3t)0,151 

Lamp, electric arc, J. Tregoning 360,254 

Lamp extinguisher, J. A. Schartin 360,328 

Lamp post and signal, W. C. Smith 360.252 

Jjantern, tubular. Burn & Schultz 359.993 

Lathe, automatic, F. E. Fisher 360,215 

Lathe tool support, J. R. Back 360,132 

Level, plumb, B. Dufly 360,378 

Lifter. See Pan lifter. 

Lock. See Nut lock. Sash lock. Seal lock. 

Lock, C. R. Uhlmann 360,066 

Locomotion on steep inclines, effecting', R. H. La- 
page 360,230 

Loom shedding mechanism, W. Z. Woodstock 360,398 

Lubricator. See Automatic lubricator. 

Machine brake, Barger & Hilton 360,080 

Malt drier, D. A. Wallace 360,267 

Marking letters, figures, etc., J. P. Scott.... 360.115 

Mechanical movement, A. C. Arneson 360,194 

Merchandise, device for exhibiting, J. H. Schoon- 

maker 360,114 

Metal cutting machine, B. J. Malone 360,032 

Metal surfaces, ornamenting, W. Hyland 360,387 

Meter. See Gas meter. 

Mould. See Glass mould. Pipe mould. 

Moulding machine, G. Quntz 360,011 

Moulding machine, A. Jj. Stevens 360.119 

Moulding machine, sand, G. Guntz 360,012 

Mortising machines, gauging device for, J. B. 

Kessler 360,303 

Motor. See Electric motor. Pump motor. 

Motor, J. P. Watson 860,184 

Mowers, cutting apparatus for. C. W. Bradford . . . 359,992 

Mowers, cutting apparatus for, W. E. Clough 360.374 

Mowing machine, H. L. Hopkins S60.019 

Music boxes, speed regulator for. E. Sueur 360.396 

Musical Instrument, mechanical, J. H. Ctiase 360.280 

Musical instrument, mechanical, C. Kretschmar. . 360,163 
Musical Instruments, keyboard for, P. Von Janko 360,255 

Nail machine, wire, L. A. Font aine 360,34i 

Number or letter plate, IL Z. Kimball 360.388 

Nut lock. D. P. Gienty 360.091 

Oil tank, measuring, J. L. Geler 360.289 

Packing ring for pistons. W. W. St. John 360,121 

Pad. See Coach pad. 

Pan lifter, G. A. Qermond 360,218 

Paper and other material apparatus for Waxing, S. 

M. Chester 360,373 

Paper decorations, manufacture of, J. B. Darnall. 360,000 
Paper machines, screen cleaner for, F, M. Ed- 
munds 360,089 

Pavement, street, D. Harger 360,152 

Paving block, L. B. Sawyer 360,364 

Pen holder tip. H. Hewitt 360,298 

Pencil sharpener, Lewis & Bowman 360,313 

Photographic camera, W. H. Lewis 360,.S14 

Photographic camera. A. C. Sargent 360,249 

Pianos and organs, keyboard attachment for, J. 

H. Rheem 360.061 

Pin. See Safety pin. 

Pipe coupling, r! H. Lapage 360,229 

Pipe mould, W. Smith 360,251 

Planer feeds, gearing for wood, W. H. Gray 360.150 

Planter, corn, I. Haines 360.345 

Plow. G.Wilson 360.075 

Plow, planting, J. P. Black 360.271 

Plow, rotary, C. R.Foster 360,090 

Plow, sulky, H. Gale 360,217 

Post. See Fence post. Lamp.post. 

Power brake, R. Solano 360,179 

Press. See Cork press. 

Printing apparatus, chromatic, Wheelan & 

Schurch 360.186 

Protector. See Embankment protector. 

Pump motors, stop mechanism for, C. Saunders.. 360.250 

Pump regulating device, F. M. Wheeler 360.071 

Rack. See Wagon rack. Whip rack. 

Radiator, steam, B. Mansell 360,319 

Railway rail splice. S. M. Prevost 360,047 

Railway signal, G. H. Wright 360.077 

Railway signal, electric, J. M. Scott 360.176 

Railway tie, M. Y. Thompson 360.397 

Railway time sigr .1, Simpson & Strain 360,056 

Rake. See Hay rake. 

Range, broiling, Calohe & Danton 360,372 

Recorder. See Time recorder. 

Reel. See Belt reel. 

Reflector for electric lights. Downing & Upbam . . 360,002 

Register. See Cash register. 

Regtstering apparatus, F.H. Hambleton 360,291 

Regulator. See Gas regulator. 

Bein holder, C. G. AustlD .360.264 



Rein holder, check, Carroll & Cilley 360,278 

Resin acid ethers, manufacture of. B. Schaal (r). . 10.823 
Revolvers, barrel catch device for, D. B. Wesson. 360,363 
Ring. See Earring. Packing ring. 

Riveting machine. J. S. Snedeker 360,178 

Rolling girder rails, rolls for, A.J. Moxham 360,036 

Routingmachlne, G. K. Blrge 360,081 

Saddle, harness, A. P. Waddell 360.266 

Saddle, harness, M. B. Zeller 360,191 

Saddletree and check hook, D. W. Palmer 360,241 

Safely pin, D. A. Carpenter 360,276 

Sale and delivery of prepared articles, apparatus 

for the automatic, VV. P. Keeson 360.160 

Sash balance, J. D. Hess 360,297 

Sash fastener, T. F. Tlmby 360,064 

Sash lock, D. B.Hart .360.015 

Saw drag, S. Hershey.... 360.018 

Sawmill dog, H. T. Basim 360,268 

Sawmill feed mechanism, H. T. Basim 36»,267 

Sawmill set works, J.J. Kirby 360.305 

Scale, platform. H. L. iMsher 360,287 

Scale, recording, H. Harrison 360,220 

Scale, weighing, J. R. Wilkinson 360,073 

Scales, adjustment for spring, L. Langdon 360,30y 

Scraper, road, F. M. Bveringham 360,380 

Scraper, wheeled dirt, Fitzgerald & Osborn 360,007 

Seal and door fastener, continuous recording, G. 

J. Ferguson 360,286 

Seal lock, J. A. Kirby 360,100 

Seat. See Car seat. 

Secretary table, A. Iske 360.020 

Separator. See Centrifugal separator. 

Sewer cap, P. J. McMahon 360.168 

Sewing machine, M. W. Clay 360.087 

Sewing machine, J. Holroyd 360,095 

Sewing machine cop, M. V. Palmer 360,108 

Sewing machines, hand power attachment for, J. 

M.Cosby 360,376 

Shaft, vehicle, D. L. Cheek 360,204 

Shaving apparatus. R. M. Keating 360.159 

Sheave block, J. H. Redmond 360.050 

Shovel or scoop, T. I,ees 360,029 

Show case, counter, W. W. &J. H. Hinton 360,153 

Shutter worker, A. H. Dodd 360.146 

Shutter worker, F. B. Mallory 360,031 

Signal. See Railway signal. Railway time sig- 
nal. 

Slate, school, P. C. Ritchie 360.327 

Snatch block, W. W. Patterson 360.041 

Snow scraper, G. A. Birch 360,196 

Soda and mineral waters, dispensing apparatus 

for, G. A. Hearn, Jr _ 360,221 

Speed, device for changing^ French & Gifford 360,383 

Spinning spindle support, W. T. Carroll 360,277 

Spring. See Bustle spring. 

Square and bevel, try, B. P. Kendall 360,161 

Stanchion, D. J. Barnes 360,265 

Stand. See Umbrella stand. 

Steam boiler, F. D. Maltby 360,233 

Steamlaoiler. N. F. Sawyer 360,053 

Steam engine, G,Smith 360,057 

Stereotype plates, base for.L. Klopsch — 360,307 

Stool, piano, F. Neppert 360,169 

Stopper. See Bottle stopper. Hawse and deck 
pipe stopper. 

Stove. M. E. Blrnbaum 360.197 

Stove, bathing, G. Boegler 360,199 

Stove or furnace, H. B. Taber :.... 360,063 

Strap. See Car strap. 

Straw burning furnace, M. Laf ever 360,227 

Stringed Instruments, key for, H. W. White 360,186 

Supporter. See Garment supporter. 

Surgical chair, F. B. Case 360,279 

Suspender attachment, Raymond & Derrick 360,049 

Tack driving machine, M. R. & F. N. Ethisdge. . . . 360,147 
Tank. See Oil tank. 

Telegraphy, railway car, J. A. Barrett 359.990 

Telephone, H. E. Waite 360.068 

Telephone, mechanical, C. M. Radford 860,362 

Thermometer, night, C. H. Myers 360,038 

Tie. See Railway tie. 

Time recorder, watchman's, B. J. Colby 359,999 

Tongue support, C. Rupprecht 360,394 

Tongue, vehicle, A. Goodyear 360,009 

Tooth crown, artificial, G. A. Colomb 360,206 

Toy, mechanical, D. H, Murphy 360,037 

Trace carrier,. W. 8. Pritz ; 360,048 

Transit instrument, F. J. Miller 360,321 

Trap. See Ant trap. 

Trap. H. C. Weeden 360,128 

Truck, adjustable stove, J. A. Hanklns 360,296 

Truck and hose carriage, combined ladder, J. Fer- 

rel. 360,286 

Tub. See Bath tub. Wooden tub. 

Tub fastener, S. E. Moore 360.890 

Tube coupling, A. Reese 360,172 

Tubes, apparatus for bending, B. P. Follett 360,288 

Type channel, A. A. Low 360,367 

Type containing channel, A. A. Low, 

mU.lOi. 360.355, 360,.356. 360,368 
Type distributing apparatus, Johnson & Low, 

360,0%, 360.097 

Type writer cabinet. Harter & Parker 360,016 

Type writing machine. B. R.. Barron 360,133 

Umbrella, F. Haltz.. 360,294 

Umbrella stand, G. W. Shanks 360,365 

Valve, automatic, W. 6. Browne 360,141 

Valve, balance throttle, W. A. Pendry 360,170 

Valve, balanced throttle, W. A. Pendry 360.171 

Valve, stop, D. Gilson . ^. 360,290 

Valve, straight-way, E.,Lunkenheimer ;!60.167 

Vehicle brake. H.J. Banta 360.195 

Vehicle, side bar, W. H. Bowe 360,200 

Velocipede, E. C. Hernandez 360,017 

Velocipede, H. A. King 360,162 

Velocipede, B. G. Ijitta 360.101 

Veneer dishes, machine for making. Treat & 

Banghart 360,181 

Veneer drums, machine for forming, Godfrey & 

Halstead 360,.344 

Violin, J. D. I.oppentien 360.817 

Wagon rack, T. V. Edwards 3M.211 

Wash board, T. W. Dowllng 360,210 

Wash board, R. Grove 360,384 

Wash board, wire, L. B. Kltchel 360.306 

Washing clothes, apparatus for, G. Hargreaves . . . 360.014 

Washing machine, Dunlop & Baley 8(50,003 

Washing machine, C. W. Snyder 360,0.59 

Watch balaces and hair springs, testing and grad- 
ing, B. A. Marsh etal. 360,234 

Watch case, C. F. Morrill 360,106 

Water closet apparatus, W. Bunting. Jr 360,337 

Water pipes, anti-freezing apparatus for, E. A. 

Newman 360,106, 360,107 

Water pipes by automatic cocks, device for cush- 
ioning the shock in, J. G. Rlchert ;i60,.326 

Water, purifying. W. Tweeddale 860.126 

Weighing apparatus, grain, II. Hodges 360,154 

Wells, socket for removing tools from oil, A. W. 

Lewis 360.311 

Wheel, G. W. Howell.. 388,166 

Whip rack, H. G. Blish 360,272 

Windmill, O. S. WUlett aSli,X88 



Wood working machine, W. R. Briggs... 360,138 

Wooden tub, B. B. Cagle 360,.371 

DESIGNS. 

Bottle, A.Goettlng 17.222 

Bottle, F.J. Park ".215 

Brush body, wash, C. R. White 17.2S0 

Burial casket lid, L. Stein 17,218, 17,227 

Cans, casing for, W. Grange 17,221 

Carpet, J. L. Folsom 17.211 

Carpet, H. Hunt 17,223 

Carpet, H. North 17.214 

Curtain fabric, C. Wheeler 17,228, 17,229 

Easel, M. W. Carr 17,220,17,231 

Ice machine frame, W.J. Ferguson 17.210 

Moulding, Li". Mankey 17,226 

Panel, F. Mankey 17,224, 17,225 

Plaque, W. M. Pfitzner 17,216, 17,217 

Sign, watchmaker's, L. S. Grout 17.213 

Stove, parlor, F. Goebel 17.212 

Stove, parlor, G.G. Wolfe 17,219 



TRADE MARKS. 

Alloy for reduciiiK friction, metal, Illinois Alloy 

Company 14,222 

Calico goods, American Printing Company 14,199 

Canned fruits and vegetables, Cornly & Flanigen.. 14,201 
Cocoa and chocolate. C. J. Van Houten & Zoon, 

14,216 to 14,218 

Collars, cuffs, and shirts, J. K. P. Pine 14.215 

Cotton and woolen goods, China and Japan Trad- 
ing Company 14,200 

Cotton linings, Hyde & Burton 14,205 

Dress goods, F. Loeser & Co 14,207 

Hair, liquid dressing for the, E. Meyer 14,210 

Hoes, Iowa Farming Tool Company 14,225 

Lemons, U. Cuccio 14.221 

Medicinal fruit lozenge, R. H. Vansant & Co 14,219 

Medicine for the cure of rheumatism, neuralgia, 

and liver and blood diseases, S. Hartzell. , 14,204 

Mitts, hair nets, gloves, hose, and hand and arm 

coverings. A. G. Jennings & Sons 14,206 

Optical, philosophical, and scientitic instruments 

and apparatus, Perken, Son & Rayment 14,223 

Paper for bank and other checks, bills of ex- 
change, draughts, and all vouchers of value, 

safety. Smith & La Monce . . 14,226 

Perfumery in essences, extracts, dilutions, and 
combinations thereof with soaps, oils, rice pow- 
der, and cosmetics. E. Meyer 14,208 

Perfumery in essences, extracts, dilutions, and 
powders and combinations thereof iu soaps, 

oils, and cosmetics, E. Meyer 14,213 

Perfiftnery in essences, extracts, dilutions, and 
powders and combinations thereof in soaps, 
oils, cosmetics, and toilet powders, E. Meyer, 

14,209, 14,211, 14.212 

Plows, sulky, Economist Plow Company 14,202 

Remedy for colds, rheumatism, fevers, erysipelas, 

diphtheria, and indigestion, J. M. Palmer 14,214 

Timepiecedials, M. V. B. Bthridge . 14,234 

Salve or ointment for toilet or medicinal use, C. F. 

Vork 14.220 

Soap, laundry and toilet, Falk Bros 14,203 



THE UNIVERSAL FLY CATCHER. 

A remarkable fl y trap has been per- 
fected that will supersede all other 
fly traps and fly papers, and keep any 
house free from flies. Patented in 
United States, Canada, England, 
France, Belgium, Germany, Austria, 
Spain. State rights and foreign pa- 
tents for sale. See advt. in April, '87, 
Sni. Am. Buiujeus' Edition, page ii. 
Address with stamp. Z. XEVBRS, 
208 Brannan St., San Francisco. Cal. 





Corrugated Copper Gaskets 

(patented), used in pUce of lubber or otiier 
destructible packtDgs for connecting flange 

lipes, c^ilioder heads, steam chests, etc. 

rhis gasket ie not injured byeteam, oil, or 
acid solutions. XT. 8. Mineral W^ool 
Company, 'ift Cortlandt St., N. Y. 



EXCELLENT BLACK COPIES of anything written of 
drawn with any Pen (or Type Writer) by the Patent 

Only equalled by 
Lithography. 
____ ____ Specimens Free. 

AUTOCOPYIST Co., 3 Thomas Street, New York, 



araiiTJh wiin any reu \*Ji- lype v> ri 

AUTOCOPYIST 



A printed copy of the specification and drawing of 
any patent in the foregoing list, also of any patent 
issued since ISUfi, will be furnished from this office for 25 
cents. In ordering please state the number and date 
of the patent desired, and remit to Munn & Co., 3C1 
Broadway, New York. We also furnish copies of patents 
granted prior to 1866; but at increased cost, as the 
specifications, not being printed, must be copied by 
hand. 

Canadian Patents may now be obtained by the 
inventors for any of the inventions named in the fore- 
going list, provided they are simple, at a cost of |40 
each. If complicated the cost will be a little more. For 
full instructions address Munn & Co., 361 Broadway, 
New York. Oiiier foreign patents may alsobe obtained. 



"^dveriii&CTnenfo* 



Inside I'asfe, each inBei'tioii - - - 75 cents a line* 
Baclt Paae, encli insertion • • • Si. 00 a line. 

The above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received a*, publication office as early as Thursday morn- 
ing to appear in next isHue. 



SEBASTIAN, MAY & GO'S 

iBjrOTel Scro V Cittlig 

I Foot & 
I Power 

Drill Presses, Chucks, Drills, 
Dogs, and machinists' and ama- 
teurs' outfits. Lathes on trial,. 
Catalogues mailed on application 
16S W. »d St., Ciucimiatl, ' 



lojroTei iicreir uinug 

lathes; 





Lists sent. 
N.Y. Machinery Depot, 

Bridge Store No. 16, 
Frankfort Street, N. Y. 
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To Business Men. 

The value of the Scientific American as an adver- 
tising medium cannot be overestimated. Its circulation 
is many times greater than that of any similar journal 
now published. It goes into all the States and Territo- 
ries, and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news- 
paper. He wants circulation. This he has when he 
advertises in the Scientific American. And do not 
let the advertising agent- influence you to substitute 
some other paper for the Scientific American, when 
selecting a list of publications in wmcn you decide il is 
for your interest to advertise. This is frequently done, 
for the reason tnat tne agent gets a larger commission 
from the papers having a small circulation tllan is allow- 
ed on the Scientific American. 

For rates see top of firet column of this page, or ad- 

aillNN & CO., PublUhrrs, 

361 Broadtvay, New York. 



The Scientific American Archi- 
tects' AND Builders' Edition is issued 
monthly. $3.50 a year. Single copies, 25 
cents. Forty large quarto pages, equal 
to about two hundred ordinary book 
pages; forming, practically, a large and 
splendid Magazine of Architecture, 
richly adorned with elegant plates in colors, 
and with fine engravings ; illustrating 
the most interesting examples of modern 
Architectural Construction and allied 
subjects. 

A special feature is the presentation in 
each number of a variety of the latest 
and best plans for private residences, city 
and country, including those of very 
moderate cost as well as the more expen- 
sive. Drawings in perspective and in 
color are given, together with full Plans, 
Speciiications, Costs, Bills of Estimate, 
and Sheets of Details. 

Architects, Builders, and Owners will 
find this work valuable in furnishing 
fresh and useful suggestions. All who 
contemplate building or improving homes 
or erecting structures of any kind, have 
before them in this work an almost end- 
less series of the latest and best examples from 
which to make selections, thus saving 
time and money. 

Many other subjects, including Sewer- 
age, Piping, Lighting, Warming, Venti- 
lating, Decorating, Laying Out of 
Grounds, etc., are illustrated. An ex- 
tensive Compendium of Manufacturers' 
Announcements is also given, in which 
the most reliable and approved Building 
Materials, Goods, Machines, Tools, and 
Appliances are described and illustrated, 
with addresses of the makers, etc. 

The fullness, richness, cheapness, and 
convenience of this work have won for it 
the Largest Circulation of any Archi- 
tectural publication in the world. Sold 
by all newsdealers. 

MUNN & CO., Publishers, 

36 1 Broadway, New York, 

Building Plans and Specifications. 

In connection with the publication of 
the Bdilding Edition of the Scientific 
American, Messrs. Munn & Co. furnish 
Plans and Specifications for Buildings of 
every kind, including Public Buildings, 
Churches, Schools, Stores, Dwellings, 
Carriage Houses, Barns, etc. In this 
work they are assisted by able and ex- 
perienced architects. 

Those who contemplate building, or 
who wish to alter, improve, extend, or 
add to existing buildings, whether wings,- 
porches, bay windows, or attic rooms, are 
invited to communicate with the under- 
signed. Our work extends to all parts of 
the country. Estimates, plans, and 
drawings promptly prepared. Terms 
moderate. Address 

MUNN & CO., 

361 Broadway, New York. 
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InsM to MetaUurgisu, Uiner- 

alogists, Miners, kajfers, 

Mti, etc 

We have Just nompiled a very complete List of Recent 
aDd Standard Works on the above subjects, which we 
will be glad to send free by mall, postage paid, to any 
one who will apply. 

Also a New Catalogue of Books on Bleotro>HetaUaivT, 
Moulding, t^undlng, Patiern-Making, and Metal Work- 
ing, which will be sent I'ree upon application. 

M^Our CataJa^ue of Practical and ScUntiJlc Boola, 96 
panes, Svo, and our other Cataloguea and ctrciilan, the 
whole covering every branch of Scimce applied to the Arta^ 
unt free and free of postage to any one in any part of the 
vmrid who wUlfitmiah bis address. 

HENRY CAREY BAIRO A CO., 

INBUSTUI^J/ PUBLISHBRS,BOOKSBLI.EBS & IHPORTBBS 

810 Walnut s^treet, PUiladelphta, Fa.. U. S. A. 



Hie TeeliBO- Weal EeeeiplM: 

The Techno-Chemical Receipt Book. 

CoDtaining Several ThouHand Receipts, covering the 
Latest, most Important, and most Useful Discoveries in 
Chemical Technology, and their Practical Application 
In the Arts and Industnes. Edited chiefly from the 
German of Drs. Winckler, Eisner, Helntze, Mierzinski, 
Jacobaen. Koller, and Heinzerling, with additions by 
William T. Brannt, Graduate of the Royal Agricultural 
College of Eldena, Prussia, and William H. Wahl, PU. 
D. (Heid.), Secretary of the Franklin Institute, Phila- 
delphia, author ot "Galvanoplastic Manipulations." Il- 



lustrated by 78 engravings, in one volume, over 500 pages, 
12mo, closely printed, containing an immense amount 
and a great variety of matter. El etrantly bound in scar- 



let cloth, gilt. 
t he wo rld. 

VTA drcuXar of 32 pages, tthowing the fvU Table of Con- 
tents of this importaml Book^ sent Iry maU, free of postagt 
to any (m« in any part of the World who tuiU funush hU 
address, 

HENRY CAREY BAIRD A CO., 

IndaBtrUl PnbliBherst Booksellers, and Impoiten« 
810 Wnlnut 8t., Philadelphta, Pa., U. S. A. 



tUA MTFII Addresses of Manufacturers or Agents 
V* H H I CU s for Aluminium and Aluminium 
Bronze. Z, care of C. BASON & SON, Dublin, Ireland. 



M 



JUST PUBLISHED 
FOR_ TIJC 1887 



ANUFACTURERS 

UNITED STATES 



FOS DOMESTI C AND FO REIGN TRADE. 

Alphabetically Arranged and Classified. 

SJionriiig where ANY ARTICLE OF AMERICAM 
HAHUFACTURE can be purehasad DIRECT. 

A COMPLETE REFERENCE BOOK 

for Manufacturers, Jobbers.Wholesalers.RetailerB.Coin- 

mission Merctiants, Export and Import Brokers, Ac. 

— PRICE, $15.00— 

A Complete Encyclopsedia for BCrERS ANB 

SEliIiERS In all Trades. Bound in Cloth, 

and containing nearly 1200 large pages. 



PUBLISHED BY 

The Armstrong S Knausr Ppbllsbiog Go. umitxi, 

822 & 824 Broadway, 

NEW YORK, U. 8. A. 

TRADE LISTS ofMANUFACTURERS 

Also, 

Information Furnished at Reasonable Rates. 



CORRESPONDENCE SOLICITED. 



I 



Mineral Lands Prospected 

Artesian Wells Bored. Superior Stationary Bn- 
gines, specially adapted to Electric Light purposes. 
Built by Pa. Diamond Drill Co., Birdsboro, Pa. 



I 



CONSUMPTION 



Throat, Broiw 
chial andTjiTig 

_ ArFEOTIOKS 

sorely cured. We hare been successfulln treating over 
ten thousand cases, and to conTince all of the efficacy of 
oar remedies we will send sample Iwttles free with treat- 
toe and directions for home frentment. Give 
•fflce. »R.NOETLLNG^CO.,EaatU8mptan, 



MARVELOUS 

MEMORY 

DISCOVERY. 



■Wholly unlike Artificial Systems— Cnre of Mind 
pandering. Any boolt learned in one rsading. Onat 
inducementa to Correepondence Classes. Prospectus, 



with opinions in full of Mr. Richabd A. Proctob, 
Bons. W. W. AsTOB, Jcdah P. Bbhjaxin, Drs. 
MiKOR, Wood, Kev. Fbanois B. Dbnio, 
Habk Twain, and others, sentpost free by 



New York. 



PROF. l6isette, 

837 Fifth Avenue, ""-- 



CURE^SIDEAF 

Feck?8 Patknt Ihpbotxd Cushionxd £ab Drums Perf^«t^ 
Bwtar* tli* UeariBf, and perform the work of the natural 
druia. Invisible, comfortable and alwavs in position. AU 
GonversKtion and even whispers heard alstlnctly. Send for 
Ulustratedbof^ with testimonials, FRKB. AddressorcalloD 
RfiISCOX,853^n«iiwaj-,NewYork. Mention this paper. 



RICE AUTOMATIC CUT-OFF ENGINE. 




Self-Contained. Sensitive Governor, 

Balanced Valve, High Speeds, 
Stationary Oilers. Best Economy. 

Gold Hedat CineinJtati Exposition, 1884. 



THE JOHN T. NOYE MFG. CO., 



SCIENTIFIC AMERICAN SUPPLE- 
MENT. Any desired back number of tbe Scientific 
Ahirican Sttpplbmbnt can be bad at this office for 
10 cents. Also to be had of newsdealers in all parts of 
tbeoonntrr. 




FEI.T WORKS, 101 Maiden Lane.N.Y., 
M'frs. Asbestoa Plaster and Hair Fei.t. 
Boiler and Pipe Coveri drs. Asbestos ma- 
terials of all kinds m't'gd and applied. Kstimates given. 



gSEPUL BAGS AND HOW TO MAKE 

them. A paper by J. T. Humphrey, giving full directions 
for making hand, brief, cnoket and other bags from 
leatber, with four illustrations. Contained in Scien- 
tific Amekican Supplement, No. 5«I. Price. 10 
cents. To be had at this office and f romall newsdealers. 



Telegrapli and Electrical 
STTPPLIES , ^ ^ 

Medical Batteries, inventors' Models, Expert- 
mentai Work:, and fine brass castings. Send for 
C»talogueG.i:.JOErESABKO.€1neiaiisUt Ob 

~"Jil4 important to as that you meotloQ tbla paper. 



E P P S ' S 

GRATEFUL-COMFORTING. 

COCOA 



$ 



FECIAL MACHINER 

For Grinding and Polishing 



Y 



IHannfaetnred b; Tbe Somerswoith Haehlne Co., 



154 Iiake Street, 



CHICAGO. 



Write for Circulars. 



VOLNEr W. MASON & CO., 

FRICTION PDLLEYS CLDTCHES and ELEVATORS 



FRUVIUENCE. U. I. 



WEncyclO' ■■ Diamond H Book free, I 
pedia of I 1 Drills and | 35c for T 
700 Engrav L Lightning I mailing it. I 
ings of I .Hydraulic I .American I . 
W £ L L U WELL U Tall Torki,^ 
TOOLS, ^ Machines.^ Inron, 111, ^M 



JUST PUBLISHED. 



PetroleuRi: lis Produclion and k 



BOVERTON REDWOOD, F.I.C., F.C.S. 
Abridged from tbe Cantor T^ectures before tbe Society 
of Arts, London. 
Vol. 93 of tbe Van Nostrand Science Series. 18mo, 
boards. Price, 50 cents. 

D. VAN NOSTBAND, 
PUBLISHER 

23 Murray & 27 \A/^arren Sts., N. Y. 



CI CPTDIPAI Edward F.Thompson, Solicitor 
CLEW I niWHLi of Electrical Patents, 3 Beekman 
Street, N. Y. Write for testimonials and instructions. 



OIL WORKS MACHINERY 



HYDROSTATIC PRESSES, 
ENGINES, BOILERS, CASTINGS 

WM. TAILOB A SONS, 
28-89 Adams St., BroskljH, K. T 



VUIaGANITB EMERY ITITHESELiS, 




Made SOLID of the Celebrated 
WEI.I.INGTON nill.1.8 EIIIERT. 

SUPERIOR TQ-ALL OTHERS. 

Thousands of manufacturers testify to its heingtheStrouB" 
e«t> most Dui'able. and Healthiest Emery Wheel made 

CUTS COOL and FREE. 



A SAFE WHE~i~ 



Large Wheels made on Cast Iron 
Centers if desired. 



NEW TORE BELTHTQ ft FACEINQ CO., 

Bala JllanafactuPers. 

Warehouse: 10 Park Row* New York. 



Shafting and Gearing J^^VJ?,x^r^s?^,1^.^^' 



THOS. WOOD dc VO. 

•i-id and Wood St.., 

I'hiladelplita, Pit. 



"MECBET" Recipes, Formulse, etc., which have 
been advertised for sale. Edited with corrections and 
hints for improvements by a well-known Technologist. 
Neatly cloth bound, 60 cents by mall, or from any book- 
seller. Catalogue Sclentiflc and Mechanical books free. 
J* K.. FHIN, 1 5 lley Street, New York. 

BELL GENTERINe PUNCH 

liist Price, 76 Cents. 

Capacity, l>i incb. la accurate and finely 
finished. No machinist's kit is complete with- 
out one. Sold by the trade, or a sample wil 
be mailed on receipt of 60 cents. Address 
THE CUSHMAN CHUCR CO., 
Hartford, Couti. 




THE COPYINGPAD.— HOW TO MAKE 

and bow to use; with an engraving. Practical directions 
how to prepare the gelatine pad, and also the aniline ink 
by which the copies are made; how to apply the written 
letter to the pad; how to takeoff copies of tbe letter. 
Contained In scientific American Supplement, No. 
43H. Price 10 cents. For sale at this office and by all 
newsdealers in all parts of the country. 



nPA t^f CO l^s causes, and a new and buc- 
llrllrllL^O cessful CURE at your own 
■ ■^■^" ■■^^^^' home, by one who was deaf 
U twenty-eight years. Treated by most of the noted 
specialtsts without benefit. Cured himself In three 
months, and since then hundreds of others. Full 
particulars sent on application. 

T. S. PAas. Mo. 41 West ast SU New York aty. 



f 



II B^ ^2. Instant relief. Flzud cure and never 
Lb Sh ^9b retams. Ko inaelicacy. Neither 
^Bi{& purge, H^ve or suppository. Liver, kidner 
and allbowel troubles— especially coostipation— cur* 
edttkemurlo. SuffercrBwillleftmofi»''imfrt»'rwTW^ 
iiy addresauig, J. H, RKKVES, 78 Kossim au, K. Y, 



TH£ DINOE£ &'GONARD GO'S 

BEAUTIFUL EYER-BIiOOMING 




For 18 Years our Great Kpeclalty has been 
growing and distributing ROSKS« Vfe haTe all the 
I^atest Novelties and /•««»« standard aorta in diff er- 
ent sizesand prices to Buitall. We send STRON G , Tie OB- 
OCB FIi^iii* si^ely by mail or express to all points^ 

3T0I2PIANTS $ | . «?Ht?.S2g 

OnrNe^i>rnide,88 pp. .describe, nearly dOOfinest 
Tarieties of Roses, the best Hardy ShrubSf A 
Cliuibtncc Tines, and Ne,r and Rare Flower 
Seeds* and tells hovr to crow them— FREB 
AddTe«8 THE DINQEE ds CONARD CO., 
Base Qrowen, West Grove, Chester Co. Fa. 



THE CHEftPEST AND BEST ; 

)!(oTo£K'gi?4V)I/g(P- 

67 park place, new york 



BUSlNEHSniBN, (CAPITA LlT^TStand AIANU- 
facturers seeking location in a live Western town, 
are invited to correspond with the Independence, 
Iowa. Board of Trade. Reasonable financial aid and 
hearty co-uperatlon given to the right pairies. Address 
S. S. TOiUAN. Secretary, 

Independence! Iowa. 




WITllBRBY, RUGti & RICHARDSON Manufacturers 
of Patent ^Vood Working Machinery of every descrip- 
tion. Facilities unsurpassed. Shop formerly occupied 
bT B. Ball & Co., Worcester. Mass. Send for Catalogue. 



ANEW MAGAZINE-THE SWISS 
Devoted to spreading a love of PDAOC 
nature among the people. Edited \j n UOO 
by Habz^n H. Ballabd^ President of tbe Agassis Abso- 
oiation, and succeeding St. Nicholas as tbe officialmaga- 
cine of that nody. $1.50 a year. Ejampleoopy lOoents, or2& 
cento for trial subscription for 3 months. 

N. D. O. HODGBS. PlTBLISBEB, 

Mention this paper. 47 Xiafayette Place, New York. 




ROCK BREAKERS AND ORE CRUSHERS. 

We manufacture and supply at short notice and lowest rates, Stone and Ore Crushers, con- 
taining the invention described in Letters Patent Issued to Eli W. Blake, June 15th, 1858, togeth- 
er with New and Valuable Improvements, for which Letters Patent were granted May 11th 
and July 20th, 1880, to Mr. S. L. Marsden. All Crushets supplied ^ us are constructed under 
the superintendence of Mr. Marsden, who, for the past twenty years, has been connected with 
the manufacture of Blake Crushers In this country and England. 

PARREL FOUNDRY AND MACHINE CO., AlanufrB., Ansonia, Conn. 
COFE1.AND &: IIACON, Agents, NEW YOKK. 



OTTO CAS ENGINE. 



GVARANTEBD TO OONSVniE 2S to VS 

PKR GENT. liESS GAS TBAN 
SC3XZX<S]KC3SCEIX«., SOXXTTaCHC tf> 



ANY 

CO. 



OTHER GAS ENGINE 
DOING THE SARIE UTORK, 
PHILADELPHIA and OHICAOO. 



ICE <& REFRIGERATING 



MMUnes. York Pa. 
tent. YORK MFG. 
CU.. YorU, Pa. 




QEO. W. MARBLE, Sole Man 
faoturer of THE ACHK WREKVH. 

The best made, all steel, and varranted. S sues. 

28 to 32 South Canal Street, Chicago, (J. S. A. 



INVENTQONS OR PATENTS, 

Any person having a new invention or patent for 
America or Exrope, and desiring financial aid. may ob- 
tain money by writing and stating the following De- 
tailed description of Invention, termsiproposed, date of 
patent. Address Box 356. New York. 




CLARK'S NOISELESS EDBBER WHEELS 

No morn SpUntered Floors. 
Different Styles. Catalogue Free. 

GEO. P. CI-ARK, 
Box Ij. Windsor liocks, Ct. 



■li: GARY 8. MO EN; 

OP-vnESCRIPTION ,;?,-- 

EVtR^sSTEELSPRlNGsTNffl' 




THE CURTIS 

RETURN 

For returning steam condensed un- 
der pressure automatically into tbe 
boiler, whether taken from above or 
below the boiler lever, without loss 
or waste. Manufactured by 

THE CDRTIS REGDLATUR CO., 

BOSTON MASS. 
Send for CIrcurar No. 10 




DYKE'S BIARD ClIXIB 

ran.. hwTT HiutKh., WhbiarB, or Ii4dr 
.n b.ld hMda in 20 U 30 dajk Eiti. 



IKn.OO. Pri» iw, Pk|. iwRJed and pa.U 

— Mrs. 00., pjajiTins. lUA 




OF TEB 

^tmtxtit ^mtxxan 

FOR 1»S7. 

The most Popular ScleDtlfic Paper In the World. 

Only 93.00 a Year, Incln dioK Postoffe. Weekly. 
d3 Mnmbera a Year. 

This widely circulated and splendidly Illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful inf oimatlon and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity Telegraphy, Pbotography, Archi- 
tecture, A griculture. Horticulture, Natural History, etc. 

All Claaeea of Ueaderd find in tbe scibntific 
American a popular resume of the best scientific in- 
formation of the day; and It is tbe aim of tbe publlBbers 
to present it in an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this Journal afi'ords a constant supply of instructive 
reading. It is promotive of knowledge and progress in 
every community where It circulates. 

Terms of Subscription.— One copy of tbe Scien- 
tific Ambbican will be sent for one ]/ear~-62 numbers- 
postage prepaid, to any subscriber lu the Unlled States 
or Canada, on receipt of tlii-ee dollars by the pub- 
lishers; six months, S1.60; three months, ILOU. 

CInbs.— One extra copy of the Scientific Amebt- 
CAN will be supplied gratis/or every tiub of five aubscrihers 
at $3.00 each ; additional copies at same proportionate 
rate. 

Tbe safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Ad- 
dress all letters and make all orders, drafts, etc., pay- 
vileto 

2i^TJl<Tl!T <SC CO., 

361 Broadway, New York. 



Scientific American Supplement 

This is a separate and distinct subllcatlon from 
Thk Scientific Amebican, but is unrrornirtberewitb 
in size, every number containing sixteen large pages. 
Thk SciKNTtFic Amebican Supplrmknt Is published 
weekly, and includes a very wide range of contents. It 
presents tbe most recent papers by eminent writers in 
all rhe principal departments of Science and tbe 
Useful Arts, embracing Biology, Geology, Mineralogy, 
Natural History, Geography, A rchseology. Astronomy, 
Cbenilstry, Electricity, Light. Heat, Mechanical Engi- 
neering, Steam and Elailway Engineering, Mining, 
Ship Building, Marine Engineering, Photography, 
Technology, Manufacturing Industries, Sanitary En- 
gineering, Agriculture, Horticulture, Domestic Econo- 
my, Biography, Medicine, etc. A vast amount of fresh 
and valuable information pertaining to these and allied 
subjects is given, tbe whole profusely illustrated with 
engravings. 

The most important Ewjineering Works., Mechnnlems, 
and Manufactures at home and abroad are represented 
and described In tbe Supplement. 

Price for tbe Sufpi.ement for the United States and 
Canada $5.U0 a year, or one copy of the Scien^tifcc AH- 
BKICAN and one copy of the Supplument, both mailed 
for one year for $7.00. Address and remit by postal 
order, express money order, or check, 

ItlUNN (1: Co.. 361 Broadway, N. Y., 
Publishers Scientific Ameuican. 

To Foreign SiibscribeiM.— Under the facilities of 
the Postal Union, the Scientific Amkrican is now sent 
by post direct from New York, with regularity, to sub- 
scribers in Great Britain. India, Australia, and all other 
British polonies ; to France, Austria, Belgium, Germany, 
Knssla, and all other European States ; Japan. Brazil. 
Mexico, and ail States of Central and South America. 
Terms, when sentto foreign countries, Canada excepted, 
$4, goU, for Scientific AMKRicAx.one year; $9. gold 
for both Scientific American anl Si'pi>lbhknt for 
0>M year. This iocludes pcetage, which we pay. Remit 
bf BQfltel or express money order, or dntt to order of . 
M:UNN & CO.. 361 Bcondway, New York, 
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"IWdpcrfisfcnicnf^. 



Inside Pave, each inaertloa . - - 75 centH a liue. 
Uack Paffe each inHertlon - - - 91. UO a line. 

The above are charses per agate line— about el^ht 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication ofBc:} as early as Thursday morn- 
ing to appear in next issue. 



Send $1, for fiam- 
ple.by mail. Util- 
ity Wrench Co. 
gita.), ^1 East 
inth Street, 
New York city, 
U. 8. A. 





PATENT 



Barnes' Foot-Power Bfachinery. 

Complete outfits for Actual Worksnop 
Business. Read what a customer says . 
"Considering its capacity and the ac- 
curateness of your No. 4 Lathe, I do 
not see bow it can be produced at such 
low cost. The velocipede foot-power 
is simpl reliant. I can turn steadily 
for a wnole dav and at night feel as 
little tired as if I had been walking 
around." DescHptiTe Catalogue and 
Price Ijist Free. W.F.& John Barnes 
Co. Address 1999 Mam St., Rockf ord. 111. 

FOR SALE. THE ADAMSON CO., 
Patent Solloitors, Muncle. Ind. 




GLUE 



Used by thonsanda of firrt-clui HannftctnTsn 
ftnd Hechanics on their best work. Its Buccesa 




RUSSIA CEMENT CO., i:^}^^-^^^-^-^- »^5? 



xiple b; maiiaOo. stampi. 



95 MILK ST. BOSTON, MASS. 

This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telepho/ies in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use, and all the consequences 
thereof, and liable to suit therefor. 







Hf.!SHORT "?'|E»°A?, 



Address: The American Writing 

Machine Co., Hartford. Conn.; 

New YorK Office, 237 Broadway. 



L INDIUM. m «fc PETKKr?iON,of Franconia. Minn., 
together with leading capitalists of MePherson, Kan- 
sas, have formed a corporation, with a worliing capital 
of $20,000, for the manufacture and sale of Lindholm's 
Adding Machine. The corporation to be known as 
" The Lightning Adding Machine Co.." of MoPherson, 
Kansas, and all correspondence in regard to said Ma- 
chine should be addressed as above. 




RUBBER BELTING, PACKING HOSE, 

AND AIX OTHSB KINDS OP 

Z1.TT^^E3Z1. GVOOIDS, 

rOR 

niECHANICAIt and nANUFACTVRING PURPOSES. 

The Laxgest and Moat EiXtensive Manufacturers in America. 

THE GUTTA PEBCHA AND RUBBER MFO. CO. 

Neiv York, Chicago, San Francisco, Toronto. 



ASBEm^mOFim 



FIRE-PROOF- 

n^HIS is the perfected form of portable Boofing, manufactured by us 
1 for the past twenty-seven years, and is now in use i:q>oiL roofs, of 
Factories, Foundries, Cotton Gins, Chemical Works, Bailroad Bridges, 
Cars, Steamboat Decks, etc., in all parts of the world. 

Supplied ready for use, in rolls containing 200 square feet, and weighs 
with Asbestos Boof Coating, about 85 pounds to 100 square feet. 

Is adapted for all climates and can be readily applied by unskilled 
workmen. Samples and Descriptive frice List free by mail. 

H. W. JOHNS MANUFACTURING CO., 

SOZiE MAyUTACnTBKBS OF 

H.W. Johns' Fire and Water-Proof Aabegtoi Sheathing, Building: Felt, 
Asbestos Steam PaoklnK*, Boiler Coveringi, Uqold Faints, Fire-Froof Paints, ete. 
VULCABESTONi UonldedPlstoa-Bed Padcing, Biaga, Gaslcets, Sheet Packing, etc. 

Established 1858. 87 MAIDEN LANE, NEW YORK. CHieAan. ^{|||j^Eirau. 




Meption this mper. 




PATENTS. 

MESSRS. MUNN & CO., in connection with the publi- 
cation of the Scientific American, continue to ex- 
amine iiuprovementB. and to act as Solicitors of Patents 
for Inventors. 

In this line of business they have had forty-one years' 
tmpcrience, and now nave unequaled facHiwa for the 
preparation of Patent Drawlnjfs, Specifications, and the 

SrosecutioD of Applications for Patents in the United 
tates, Canada, and Foreign Countries. Messrs Munn & 
Co. also attend to the preparation of Caveats. Copyrighta 
for Books. Labels, Reissues. AsalKnments. and Reports 
on Infringements of Patents. All business intnwtedto 
them is done with special care and promptness, on very 
re&3onable terms 

A pamphlet sent free of charee, on application, con- 
tainlnir full information about Patents and how to pro- 
cure them ; directions concernlntf Labels, Copyrights, 
Designs, Patents, Appeals. Rnissues, Infringements, As- 
signments, Rejected Cases, Illnts on the Sale of Pa- 
tents, etc. 

We also send, freeof charge, a Synopsis of Foreign Pa- 
tent Laws, showing the cost and method of securing 
patents in all the principal countries of the world. 
nrNN dc CO., Solicitors of Patents, 
361 Broadway, New York. 
BRANCH OFFICES.— No. 622 and 624 F Street, Pa- 
dflc Building, near 7th Street, Washington, D. C. 




Remapkable Success!! 

DR. SCOTTS GENUINE ELECTRIC BELTS 



Probably never sincethe 
Invention of Belts and 
Snpporters has so larse a 
demand been created as 
npwexiataf or Dr.i^cott'fl 
Electric Belt. Over sev- 
enteen thousand people in 
theolty of New York alone 
are now wearing them dai- 
ly. They are recommended 
by the most learned physi- 
cians In the treatment of 
all Male and Female 
Weakness. Nervous 
and General Debility* 
IthenmatlBin. I'araly- 
sia< Neuralgia. 8clatU 
ca* Asthmay Dyspep- 
sia. ErTsiMlas, Ca- 
tarrh* FlIeH. Epilepsy* 
Fains la the Head, 
HlpSi Bacfct orLlmbs, 
Ulseases of 8 p 1 n e, 



Kidneys* LWer and 
Heart. It qulcklv re- 
stores Impaired circu- 
lation* 

There Is no waiting a long 
time for results. Electro- 
magnetlBm acts quickly; 
generally the first week, 
more frequently the first 
day, and often even durlnff 
the first hour they are 
worn their wonderf lu car> 
attve powers are felt. 

The mind becomes ae. 
ttve, the nerves and slug- 

frlsh circulation aresttmu- 
atedandall the old-time 

Hhe f ollowlnff are repT«- 
sentatlve Tesilmonuils 

of the tbousands we are 
receiving. 

3121 Henrietfa St., Phlla. 

Dr. Scott: Your belt has 
cured me of rheumatism 
of and aronndthe kidneys, 
which medicine had failed 
to help. W. H.DPJOHN. 




Handsome Sateen Belts at $5.00* 



health and good feeling 
come back. They are con- 
structed on scientific prin- 
ciples, ImpiLrting an exhil- 
arating, health-giving cur- 
rent to the who4e system. 
The celebrated Dr. W« 
A. Hammondt of New 
York, formerly Surgeon- 
Gene ral of the tJ. S. Army, 
lately lectured upon this 
subject, and advised all 
medical men to make trlul 
of these agencies, deacril>- 
ing at the same time most 
remarkable cores he had 
made even In cases which 
would seem hopeless. 

Price $3.00 on Trial. 

We will send either 
Gent. 's or Lady's Belt on 
trial, post-paid, on receipt 
of $3, guaranteeing safe 
delivery. State size waist 
when o- 'erlngLady'sBelt 
Remit money order or 
draft at our risk, or cur- 
rency in registered letter. 
Address GEO. A. SCOTT, 
S4t£ Brondway. cor. 
13th Sr., New York. 
For sale at all drug stores. 
Take none but Dr. Scott's 
Genuine. See name is on 
the box and belt. Al^vays 
mention this paper. 

Call and examine our 
froods, cor. Broadway and 
13th St..over Star Theatre. 

Robinson Bk.. Rob'8on,Ill. 

The sixth Belt received, 

and Is satisfactory. Their 

auick cures of rheumatism 
verand kidney troubles, 
and debility are wonder- 
: f al. It gives me pleasure 
i7to recommend them to 
suffering friends. A. P. 
WOODWORTH, Cashier. 



Dr. Scott's Electric Suspensory, the Genuine Article, $5. 



Baltimore, Md. 

Intense nervous debility has 
been my trouble for years. Phy- 
sicians and their medicines did 
not help me. I finally derived 
great relief from Dr. Scott's Elec- 
tric Belt. L. H. MILLER. 

„ ^ East Berlin, Pa. 

Your Belt has cured me of In- 
somnia and nervousness, and has 
also had wonderful effect on Neu- 
ralgic affection of the chest. 

B. SELL. 



Cedar Falls, la. 
This Belt has done me more 
Rood in a short time than all the 
medicine I ever took. 

B. W. MEADE. 
Houston, Mich. 
Dr. Scott^s Electric Belt has 
cured my brother of severe back- 
ache from which he has suffered 
eight years. My father, 70 years 
old, could not walk 100 yards; 
after wearlngtheBelt one month 
be walked nine miles without 
Dr. Scott's Electric Corsets cureand prevent sipkneps, 11. $1,50, $2, and 13, 
Dr. SooTO'8 Electric Chest PRioTEcroR, »3. D». ScoTr'a Electric Flesh Bbttshes. $3. 

Dr. ScottTs Electric Hair Bhushes. fl, $t.fiO, $2 and $3. Dr. Scott's Elbcirio Insoles. fiO eta. 
10,000 agents wanted, qaick aales, liberal pay* satlalaotlon irnaraateed* 



resting. Tour goods are thor* 
oughly reliable. 

ALBERT KRUG. 
Peoria, 111. 
I suffered from kidney, liver, 
and nervous troubles for twelve 
years. Dr. Scott's Electric Belt 
entirely cured me after all other 
remedies had failed. His Elec- 
tric Hair Brush has cnied my 
Neuralgia. 

C. W. H0BNI8H. 




Tte Oripal niiYiiIcaniZBl PactiBi! 

CALLED THE STAHDiRlh ^,?!.^'^^'',^^^"?.?^'''' 

Accept DO packlDK as JENKINS PACKING UDleU 
Stamped wltb oar " Trade Mark." 

JENKINS BROS. JISkSSs: 




PATENT 

JACKET KETTLES, 

Plain or Porcelain Lined. Tested to 100 lb. 
presBure. Send for Lists. 

HAND, BUBK & CO., 
614 and 616 Market St., Philadelphia, Pa. 



^^ECTRiCj 
lEXfHlRBEUINGI 



BEST and molt REI.I- 

A BljEf orswift nmalng. 

Chas. A. Schleren fc Co. 

i« Ferry St., New York. 
' 416 Arch St., Phlla. 

86 Federal St., Boston. 



NOTICE to I'srrs of Stfam Pomp;. 

We have received following letter in 
regard to one of our No. 5 "L'v ($161 
Bt«am Jet Pumps eleTatlDgl>^ Inch plp« 
of water more than fiO feet high: 

" L' ANSE, MICH., Feb. 24, 1883. 
"Van DrzBN 4 Tift. Cincinnati, O.: 

" Money could not buy the Jet of ua 
unless another could be had. I would 
not give your No. 5 ** L *' for a J700 pump, 
equal distance to raise. 
" N. A. Litchfield, Supt. Mich. Slate Co." 
We make Ten Sizes of these Pumps. Prices $7 to $7& 
Capacities 10(>to 20,000 gallons per hour. State for what 
purpose wanted and send for Catalogue of " Pumps.'* 
VAN UDZEN <&; TIFT, Cincinnati, O. 
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PRINTINC INKS. 

THE "Scientific American" is printed with CHA8. 
ENEU JOHNSON & CO.'S INK. Tenth and Lom. 
Iwrd Sts., Phila.,and 47 Rose St., opp, Dnane St, N. Y. 



0AFF9 Fire and Burglar Proof 

^k H I b W Safes for all purposes. Bank and 
■S Safe Deposit Vaults, Vault Doors, &c. Bsti- 
^^ mates and drawings furnished. 
DlEUOL,il 8AFE AND L,OCH. CUIUPANY. 

W. H. BUTLKK, Gen'l Agent, !» Duane St., N. Y 
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STAVE MACHINERY. 

Otot CO rorleties mann- 
fsototed by 

t™» hoop DriTiog. E. * B; Mf J^f »» 



VULCABESTON 



fE would call especial attention to the following articles now for 
the first time offered to the public, manufactured from this 
new materiaL 

Vulcabeston, is composed of asbestos combined with water and 
acid proof materials vulcanized and compressed. It is manufactured 
exclusively by the Johns-Pkatt Co., of Hartford, Conn , of which we 
are the sole agents. 

Vulcabeston is superior to any other known material on account of 
its permanent resistance to heat and immunity from injury by acids, 
gases, etc., and is therefore invaluable for a variety of purposes. It 
can be made in any desired form. At present we are prepared to 
supply Sofl, Medium, and Hard Sheet Packing, all thicknesses, in 
sheets 40x40 inches. Moulded Piston-Eod Packing, Moijlded Piston 
Packing, Gaskets, Ring Flange Packings, Washebs, etc. 

Vulcanized Asbestos Piston-Rod Packing. 

This is a flexible rope packing composed of strong twisted strands 
of pure Asbestos combined with India Rubber and vulcanized. It is 
an improvement upon our Pure Asbestos Packings, and is superior to 
all others for piston-rods, valve-stems, pump valves, etc., where high 
pressure steam, hot water, oils, acids, ammonia, etc., are used, and for 
locomotives, stationary, and marine engines. The advantages possess- 
ed by this Packing are that, in consequence of its wonderful strength 
and durability, it can be used wherever metallic packings have been 
heretofore necessary. It is self-lubricating to a greater extent than 
any other material, and it will not shrink or blow out. Bound and 
square, all sizes, from 1-8 inch to 2 inches in diameter. 

Samples and Descriptive Price Lists free by mail. 

H. W. JOHNS MANUFACTURING CO., 

SOLE MANUFACTUBEBS OP 

H. W Johns' Fire and Water-Proof Asbestos Sheathing and Building Felt, 

Asbestos BooOmK and Boof Faints, Asbestos Steam FaoUngs, Boiler Coverings, 

Uqold Faints, Flre-Fraof Faints, ete. 

Established 1858. 87 MAIDEN LANE, NEW YORK. ionAoh. 
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